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— 0.4 c 4000 _
o) C L estation 1
O : S oot 2
= 0.3 o 3500 - [ ] Zstotionél—
- S - ost 1-2
> 02F © 3000 . . | 25373
< C ) L
- ~ L e n
0.1 = \2500 i . . .
r N n
(o= £2000 % o = at
- N B o * e Yo
01 F 1500 | o e °
C - 0 O*(’&Z& AA A ® A
C O OB K ¢ A )
-0.2 F -+ 1000 E7 o0 .m0 o0 Bhe
C C | fg:ao
C () o O
~0.3 © 500 °
C ~ L
—-0.4 oo b ey Q 0 1 | 1 1 1 | 1 1 1 | 1
—-0.4 —-0.2 0] 0.2 0.49 —200 0 200
thx [rad] 3 x—position [mm]

2.10: X 2 —KiFD/NS T2 BERL Sy D FE DK Tl OB OUAFHE, stationl,3,4
IEIRA I I AN 2 21T > T st1-2,5t3-2,st4-2 ([T E a2 7=, NLE ORIFMET

Ao,



2.3, B— L0k 21

— 0.4
© c L
2 o3k B
> 0.2F B .
= -
0.1 = B
E * . * i
O r L o
01 b >~ B : s
C - s
C © 1000 —
~02 [ = I
—0.3F G 500 ’
- <~ |
70‘4_||J|JJ||vJ||‘||J (@) O||||JIJ||||JJJJ||||J‘JJ
—-0.4 -0.2 0 0.2 0.4° 0 10 20 30 40
thx [rad]l ¥ exposure (/10"proton)

2.11: X = —RLF D/ S 728 FERR Sy D% FE ORI A, Rl 3 RS - 8RR
D%, BROEINEELZRET 501 AE R L, ftlho & CFEHE
ZRLTWD, ANTNTNOEFT TOREMEZRT, BT = — R ENH
DL T3,
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F£3F Za—h)/ RInEHER

7

DONUT ®==— kU J FUSHHERE, JE TR S — 5y b, FUSHRH % 84
BB S, SEBRBES BA0E Li- 222 b aA—4, BFORE % %5
AV A5 by ID BT B —inb B, B TREMS — 5 v b & ORI
HSEE L D TRIREN AL 7Y v R =4y b LIRS (K3.1), PR 2 —
Sy R ORENT= 2 — kU RS TR T ORI OR I & A Ch B, SR
BB TR Y — 7 h D=2 — U RS AD B4 LTk 7 O %1
bR ISR EEET D, BPREHRAL T v RE =5y NI E RS L
Lo TR, ML,

[
T
Magnet
L
Hybrid Target DC EMcal p-ID

emulsion+SFT

3.1: DONUT ==2— U / ok Higs

3.1 RFBEEHRNAT) Y FE2—47 v k

EZEMRE OO TS R=a2— ) ORSZED H7-DI121%, L LTK
HENVETHD, —HERTEERY —7 > OISR OWBROT- DI, EFR
W HHES DS BLCTH DD, RS — 7 v P BEWEE, =a— Y JGT
TESND 70 N 2D T o ~RUTAEE L CERE Y v U — 03N E L, BRI H 2828
Bn7e7ed, T TRTERRY —7 v b E— LRI 4DODAT— 3 /(Z
SEILC, BB Y — 57 MEIC BRI g 25 & L7z (K3.2), ST
R 2 — 7y b DY A X%, HEFE 500x500mm, JEE 23K 70mm TH D, LHETRE
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B Hi &8 (3 Scintillating Fiber Tracker(LLF SFT &%) 2 vz, SFT THRLH
% FRLA OFRBFONLE L 1 RIE T, SAE T ANI K L T+45 FE (u-projection), -45
(v-projection), 0 (x-projection) ® 3 FmzexiE L, [A U< Scintillating Fiber T
Bolo b U= 2 —Z AL, K33 EEMRSY —7 > N & SFT, Kk
OCrIAT—=ho o Z2—0fEZRd, RXTCS &HDDIE, DR 11
Wzt (changeable-sheet) Tdh o T, JRFEEAR S —57 > b O ki & Tl blE
L. flEl$ AZH 9 5 F CREF OB A< M A 7z, CSILSFT TH b % 5 HRBR & i
TGRS — 7 > Mo k&% Ri-,

3.2: A BEHHNA TV v RE—F v b, 4 DDA EEHRE Y = — b & R
Bk Has D SFT % 22 A Hd &,



3.1, RPBEHAA T Y v R —4 |

M=o &— SFT
PR S — 5 v b /
| 1
CS CS T1 vu uv vu uvx vu uv
v
_—
(:)CI:H::::::::laoc:m::::::::iocfm:::ee

3.3 AR NA 7Yy RZ—5 > | (station2) ORERL,

25



26 FIE —a— MY KRR

3.2 RFBEERZ—7Tv b

ARG Z — 7 ML, ==2— ) ) OEELZEZSEDLX—7 Y N THY ., o
=a— M) OREZ#RL, FICF U =a— ) ) Z@#AlT 2 TH D, SR
(AT > LA SUS3I6L) & K40 & A8 B HR T M&ED % — 47 > b (ECC), JF
B O HZF8E L% —~" > ~ (BULK), mi#HZiRG L7z¥—5 > b (BULKECC)
ZOFR LT~ 72, BEEOFEMAZ 3.412757, ecc200 X TYPE A OJF A4
(JEE2200um O7 7V A_X—2OMHEIZ, JEE 100pum OFEFEZHAA (FL7 v
L ETTC) 2840 L7oHiE) &tk & OFAEDE T, ecc800 1% TYPE B O£
M (J&Z 800pum DT 27 U AR DR — X OME IR Z 100um OJF LA 2 846 LT
fhIE) L8 E O ABDETH S, bulk 1IZ TYPE C OJFE T (JE & 90pum O
RUAF L DOR—ZADMEIZE S 350um OJF T EEHLAIE 2 © OffiE) % 8 &l
P A LT 72438 T, bulkece 1 TYPE C O 1EEFAMR & — AL & S —Hc % B
L& LTW5,

JRF R FLAI O E EIZ H O 52 EA 11X, ecc200, ecc800, bulk (ZOWTENZE
9%, 8%. 96% THY . ECCHRTIHFLEALED=a—F Y /JJuREEFTEZ Y,
AL 3RIE~A 7 b T X TT N AL LTOREZH > TS 721T
Thb, ZOECC ORENEEBR=a2— V) J OSFER CTHLERREBEOFER & A
REICT 2, ECC THWOMEL LTER (AT UV R), $h. F U T AT U MEMICZE
MoTZ, H U T AT U FIRERRA~OMTRRETH Y . /TS 20O TFHE
PEDOMELR DL SN2 THFAEREAR & #2325 L2 ML L CLE S AN S
D, DONUT TIFgk (A7 v L R) #8HA LT, 2D O FEEHR Y —7 > MIX
BHIWRTEIRTAI =0 L BOFHITEEO T, TR (& 8kHR) 23F8 A BRIH
AL, FEEO LWEEIC L, ZoBRoEERE TR EiRE Y =~ —
vl ERES, RIVIRT RIS THEOBEFEEREY 2 — NV E2fioTlz, RB=a—
U ORBFERCIX, AT Y 2 —/LOIMANZ CS 2355 LT-,
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Rtk & — 7 > b

3.2.

[T T T T TT

L 1

L1

stainless steel

TYPE A (0.lmm em + 0.2mm base + 0.Imm em)

(Imm)

JIIT T T

|

TYPE B (0.Imm em + 0.8mm base + 0.1mm em)
ecc800

|

stainless steel
(Imm)

i

i

i

i

i

i

i

i

i

i

i

i

i,

i

IS |

bulk

TYPE C (0.35mm em + 0.09mm base + 0.35mm em)

i

i

i

i

i

TYPE C

.
L 1
stainless stee]L—————!
(Imm)

bulkecc
3.4: B & — 5 > N ORERK (8kH & TR DL A5 ot

A
/J
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huneycomb plate
y rubber sheet
X-ray gun \
P —
beam
CS CS
[l |
12 70 12

4 3.5: JR PR S — 5 NNy 7 UTe TR BEEIRE Y 2 —/V ] ORE, 8%
FARE Y 2 — /W 7T0mm JEO T VI =0 LD Tl & 72 % 7512 12mm O 7 /b0 X
INZ ) AR A B AT 8RR & SR RAR Z AT L5 O TiT o7, BFfiliEE U 12mm
DT INVINZH LR TSI 2T LA T LR ERRAT, R FEEROBEE T2 H
ZBR T TREEE DZEMN 100 ~ 150mmHg (2725 £ O IZHET 5 Z & TR LD
BIAZ K> THToTc, TAINZA LRDOIMANCEZEF v 7|2 - T Changeable
Sheet(CS) Z &M 2HEZ O 1Tz, £ CSOMEDHIOTD, T In=
T3 DARIZEH 128 D X #RAT o Z OIAIR CSITHN (7 4 T 2 v~ —7) D7z,



3.3. SFT 29

module MR (typex #08%) | B & (kg) | E22H HITRE | U E
modl1 (Bk+A)x47 104.1 0.23 3.0
mod2 (#+B)x19*+Cx 38 69.6 0.16 2.2
mod3 (Bk+A)x47 104.1 0.23 3.0
mod4 | (Bk+A)x2+($k+B)x7 69.5 0.15 2.2
+(#+C+C)x6
+Cx41
mod5 (#+B)x214+Cx30 70.7 0.16 2.1
mod7 (#+B)x20+C x 32 69.8 0.16 2.1
mod8 Cx87 60.3 0.13 2.1

# 3.1 RTEERY —7 v bOERK, A, B, CIIRFERRO X A 752K L,
A:0.2mm JEDOX—Z2DOMHEIZ 0.1mm EDOJHFEALAE. B:0.8mm FED~—ZX D]
2 0. 1mm EO R FEZFLAE. C:0.09mm JED~N— 2D iZ 0.35mm D 1% FL
FlgCTdH s, (+mod2 IFEN—HIKIT TWD, )

3.3 SFT

3.6ZSFT ORELZ T, uv,x3 M E HIT, B 495um @ Scintillating Fiber
(7 7 L4EEL SCSF78) & o — MRICW N 72iEAL & > T 5, u-projection & v-
projection X 2 BEAQ T, EX 1lmm ONN=0 ARO M HEIZHESE LIEEE2 L 5,
x-projection | 4 BENQ T/ =0 MO EICHEE LciEz 2, £ O projection
HE 3 TIWRTEIIWCML LT, —FOWHEIZT NI =T LEAy XY 7 Lz
FEHE L, 9 —FHOMITRRTABRERAN AT A T v T 7 A7 —ITEE,
T 7 AN—LONIE T EGAH LTz, (SFT OFEMIZ DWW TiE Appendix TiEL <
WBRD, VHEDA A=A T 77 A7 —OAFIE100mm, 2B H & 3BH
EABHIFIAR2mm, 7y A N—FT T 4 7 AT A FUTHHELTCCD Tt
HM LT, ZOA A=A T T 7 AT —F = A (Lt [l-chain L I§T) DOF)
Be D NG o ek U 1349 20% T 5, SFT D/ %ﬁ%’f#éﬁﬁ@&
X, Yo F L= a7y A=z — MRIZ2EETZ u,v-projection T 93% T
bbb, AT—varle2 ATF—var3blarz—HMIILTERENLIA, 64K
D II chain TR Lo, TSI O ERA ORI IZ L2 2B 2P <7

1o, FRENR Y —/V RERY (1372, [23.8(0), ) 3.9(v). K 3.10(x) 2 SFT
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THibxTo=a— R NY JRIGERIT D, i b X TR OALE O 53 fiRGe (B R 22)
I% u,v-projection T 130um TH o7, TDONA %K 3.111TRT,

100mm

va va va va

N N A A

&N &N &N &N

J J J J

\ R\ R\ \

& & & 2

el S X S | - SO | O
H‘/’ vu Xvu H“ VU vuxvu H“ uv  xuv H‘ uv  uv xuv
I uv  uv & uvuv uv % vu  vu [ vu vu vu

SFT1 SFT2 SFT3 SFT4

3.6: B — LM @ SFT OFLE (u,v.x-projection)



3.3. SFT 31

) G10 plate “
fiber plane ]

(2layers)
\

 paper N
/ honeycomb
plate

o
o
u

reTee® e ®e
o sne e enss

fiber plane
(4layers)

u,v projection X projection

SFT'7 SFT'2

VQUV { e vaay vauayv X vuuv

3.7: SFT o1&, Fiber % lem BEDO =1 LHRITHL Y 115 T3 2. 2station 45 D
Fiber Z #® 2T 3 A® Il-chain T L7,
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lcm
g 1zt | RN s e
; E |

RUN 5245 EVENT 17107

3.8: SFT CTHib 27 ==— kU / K& (u-projection), S EE 2 % H O 184
Bl Z—7y MZH Y, SKRRBREDRER FEE>Tnb, 3, FADOF—F v b
IZENZEN2X, THY, FUSENDIHE LTz = 2y DT ~vBEICL DDA r—
Ry ¥ U—TRKEDOE v Mo TWD, ARILKIGRE F O,

w B
lcm
: = k] ko
Le b e nEn o

3.9: SFT CTHinb 2 72==2— F U / i (v-projection)



3.3. SFT

VAV
A VIEW

3245

3.10: SFT THib 2 7c==—F U / Ui~ (x-projection)

run3028 u—plane

D 10
L Entries 10633
800 |- Mean  —0.1987E-06
r RMS 0.1556E-03
X/ndf 5545 / 21
700 | Constant 759.5
F Mean  —0.20026-05
Sigma___ 0.1335E-03
500 |
500 [
400 [
300
200 |
100 |
P 1 il

o3 PN RN PN ol IR Ll
—-0.1 -0.08 -0.06 —0.04 —-0.02 0 002 004 006 008 0.1

dx for single fiber hit tm]

3.11: SFT T X 2 &R tH OALE G FE

33
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3.4 magnet,DC,EMcal

—a— N OGS TAERT DR OiEs) & & B2 51 5 22285 & Drift Cham-
ber(DC ) ZEkiE Lo, BT ORE & = RLF—% %5 HAY T Electromagnetic Calorime-
ter(EMcal\l E Lz, LLETMA G005 X ) IR FEEREY 2 — /Lo H N

TEREH AT — Ry ¥y T—2NFE L, I —/V RIC B REOZ B 146
*}i SFT NAT Yy RZ—=5y & DCORIZHFA L Z LI ) —K—ARDOAML
ZSFT & DC THIGDIT A Z LIFRETH Y, I 2 —hFOIBLSAMEICTZ > T
7200

3.5 uIDAOR—

Fy—2bhifEF R FE BT DI a—=a— ) JETERT D
R a—hFEHOZDENNLETH D,

p-ID B 2 —IL 38 (42cm, 9lem, 9lem) DEKD T — /L Rt T A M
TR G702 (M3.12), BHERIT 4dem RO BIEHER L > o FL—2 15
o TS (K3.13), 2B T/R LI K DT 2K F OIS OEDER D E Tz
D, WEOHENY U FL—F BN, Lo LERFDNES EEIZIT Y T L—2E

TSRS e o Tz, ==2— Y 2 RISTHRAE L I 2 —Hhi 772 EMcal 18-
T 3 DERDOEEZ AT 5 DICHKIK 3.3GeV DZF VX —RNMETH D, Fv—2I
BirAERETHIa—=a— ) JENPLD I a—ki I LT, oI L—%
HEBRWTY0UDT Vv T XU AND D,

u-IDA
u-IDB
u-mcC

6.25m

0.42 0.91 0.91

X312 p—ID I Z—, 8D —/L FEdem il 7 A MELEZR a—ki
HESMN O D, u— IDAWZINY < 121X1.2GeV, pu— IDB, ClZiZFNn<Ei 2.3,
3.3GeV BNLETH 5,
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1.3m

0.9m

1.3m

o

beam scintillation counter

6.2m

3.13: X = —hiFHE A

proportional tube

35
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F£4F DONUTT—AXNDERE

4.1 +FYH—

Bl41IZ N =10 Z—DOfE LR E R, NI =T 2—T1, T2%
SFT & [Al UE£L 495um @ Scintillating Fiber & — b (7/&) TEHLALTEH Y, 1§ 10cm
T TR A b =27 2 (KR) 38T L < BIFE LTeWIZiv 3 Xy Nig A Z 1T
VR TRt Lz, DONUT T L72B 1 B — A% slow spill T, 18
BT 40 B ONNERERF & 20 PO TR 0 CTh D, 200D B — ABE Iz 2 —57
I AR 2 2 S DRI F 1A 2000 K TH D, AR B Y T —imBIL VETO v v~
X —Lt T1, T2, T3 DIEHZEHWTVETO 23> TWRWZ & 2> O8O
o2 EEERLE (K4.2), BEHIOKEIT EMcal 125 5FEE O 3L X —if
KNHIVUEXTL, T2, T3 T—ARKOREFOADH O 2 HLILTERFICTS U T —% )T
T72o RUBT—=M0oTzBE, Ty KA LELT—FDNNTL DDIELSFT @ 1l-chain
WL DA LT, 130 E0EETLH, Ty REIALLZELDER AT N T—1L—
MZE B0, FHLTRI0%TH - T,

Rl

<
=
S
g

I mod3

— —
x B
< No)
> N
< Ne)
= =1
» n
n %5}

IS
<
S
=

| |
| |
| |
| |
y
I nod1

SFT u:6 v:6 x:1

—
=
X
(N
A
5
F
a9
n

J L |

VETO T1 T2 T3

X 4.1: U H—h oo Z—OfE



38 ¥4 DONUT F— & D&

g ] 42—
1 <] ——
Tl T2 T3 Tl T2 T3

¥ 4.2: VETO v > & —idt v "L T1, T2, T3 AL EORBFOE » 23 H
LHEN MY -



4.2, E—ALBRE 39

4.2 E—LEBSt

1997 ED 4 AN B ARBDR TR OEY 2 — /L2 E L, BEAZBEELE, R
TR Z — 7y MEN w7 7570 ROTRBOERERZMZ 5 A IR 0Rh T
RWEAT TN, =a— M) J OBEFNIZDHZ A I 7 T4 20 period IZ571F i
%, % period IZHRST L7ZBEF 52 3 4.1 1RT, £ 4.212134 period 1T 4 O station
AR L2 AR ¥ = — /b (modl~mod8) Z 7R,

199749 H 4 B £ THREE21TV., Z o FICRE L2+ 8E. BmtgsoT v K%
ALZEZLGNWZET35 x 10" ThDH, ZHUET B R—F IR T65H5D 1T
L2720,

FIRFREUMNE Y 2 — VEOFF SN D =a— ) J JOSEE SR 43177, £
TR AR Z — 7 N2 A THOTRB AR A4, M) T—HBIIFRK 41 IR
T LT, 3960 x 10 FRThH o7, RS —7 y MCEBRER LIc=2—
U BOSD#BUL vy ver vr BOETHKI 1100 JUSTH D & AR S B, 1/1000
U EOBERESLETH > T,

period WM | B MU T—%K
(x101%) (x10°)

1 4/13 ~5/14 | 540 646
2 ~ 6/’16 4.40 282
3 ~7/30| 103 1250
4 ~ 9/04 15.5 1780
39.6 3960

7% 4.1: HifE O REHRI
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4% DONUT 7 —# OEF

period WM | stationl | station2 | station3 | stationd | CS &=
4/13 ~5/14 | modl mod3 1~ 4
~6/16 mod1 mod3 mod4 | 5~ 6
~ 7/30 modl mod2 mod7 mod4 | 7~ 12
~ 9/04 mod5H mod2 mod7 mod8 | 13 ~ 16
7 4.2: HIEOHAETY = —b
TV a—4 | BHE (kg) | B v BOSEIFHE
(x10')
mod1 1041 201 236
mod2 69.6 | 258 202
mod3 104.1 9.8 115
mod4 69.5 14.7 115
modb 70.7 15.5 124
mod7 69.8 25.8 203
mod8 60.3 15.5 105
1100

£ A3 FIRFEHREY 2=V D=a— M J RISHFHE

type v SOSHBUARHE
ecc200 357
ecc800 384
bulk 326
= Dl 33

1100

F 4.4 BFRFEHERETY 2— N BO=2— MY J OSEIARHE
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£5FE Z—a—k)/ RIEDEH

MU T —ENT2 4.0 x 108 FIOFRIZEEND IR FETRSY —7 v Mk bd==—F
U 7 BROSEE 11004200 # & BFES LD, TAMEO RHEEMEIXINT 800GeV 51
ER T AT UBERIOTF ¥ — LRI OB O S HEEERICL DD TH S,
Za—hFY JRIGOBRBIZFE LI, =a2— ) VK6 EBDN D ELOERTH
0. 202, TR 2 — 7/%T®Wﬁf%é

51 Z—a—*k/ RiDFEHR

MU T—SNFLIIH LT, £F1)SFT Tu, v T H2d projection T
RPRERRTE 5 Z &, 2)DC THAERR S W R R - EZRE Z — 7 > R O J5 [ H
LR LIz E Red 2 2 &, 3) EMcal 1T 20GeV/c L ED =R L F—Z T L LT
HZE, DIDDEMEONT I ETTEREZ®E L, 22Xk >T262x 103
DEENE-ST-, WIZRNV T—m Ty 7 2R LTS 3250 T, T2, T3 DK
EERFMMLC, T2-T1, T3-T1, T3-T2 ®HHH< &t —20F10ns LA FT
HHZELEDCORhtEN 12U ETHDLZ L ATR L, ZOFRFLTEH4 x 10° F
BTl oT-, BBIZSFT OF#H%E —FL T L ICHEEICM L TCADOA T=2— Y /
B2 f B L CTHY 900 S & B OVE LTz,

900 SUSIZOWTIEHE RE L 21T > T, JRFEERLCE ¥ = — L CO MR REIR N
WZhd==2—F ) /O Z@E L, BRAEERO 15mm & JEFAEZERE Y 22—
VO THE Smm PANIZ & 5 b OITA s & U TRE 698 s 2@ Lz, 2
BIEROREIZ L > T=a— F Y IS OHIFHE 1100 @ 9 B 80% D 900 73 &
N5 EHIREEND, HFEEREY 2 — VEIR S BOsE & AHE O ik %
#5.11278 7, station X L5 1,2.3.4 TH 5, station O ER52ICE LD
B3 & B O Tl o station 285 @ WEIG TEH I TWD, EFRMAIOKISITE D
Z< DOSFT OEREMFEHTE D720, KIGROFERDONRITRWVIZT TH D0,
THEEYD TRWVWOERBIEORNFIERY NHHZ 2R L TR, SHBEET
XHETH D, £5.212BWT, £ T station T stationd & [FFEEDOE|E CTHL %
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BINTE 5 LT 25 L RUSEIT 902 x 169/180 = 847 & BIEDKUSEL D 2 FlHY & 72

Do

FoE =a— YU RUSOMTH

module | station | HIfHHE | ARIEEBANHEIRHE | 2HE | FIE (%)
modl 1 236 194 124 64
mod?2 2 202 166 127 77
mod3 3 115 94 81 86
mod4 4 115 94 87 93
mod5 1 124 102 71 70
mod7 3 203 166 126 76
mod8 4 105 86 82 95
7 1100 902 698 77

# 5.1: JRAREHLIRE ¥ 2 — Vg DN S 7o fOSE

station | JIFHIE | A BURINIAHE | SIS | RIS (%)
1 360 295 195 66
2 202 166 127 77
3 318 261 207 79
4 220 180 169 94
B 1100 902 698 77

% 5.2: station 5 D% X 317 S

52 BEFIRERICELEZ=a—FY/ REDER(ZD1)

FOGRERIT, £ T /AT CHORUS O FEI > T SFT T—AR—ARDOIMRYF & F
52 TCSIZER L, TOREFEERE Y 2—/VNE Fiis BIEREW B TS
JUZATE % < lscan back k] T{T-72 [12], scan back 51X, SFT Th7a< &b —
RO ZAHO XD 2 ENTEIULR Lo USRI ZF L 72 RS SFT
DTRT DALEDEEIC L > T, IARIZRETE 2EELLT TRIFUTR 5720, ]



5.2, JRIBEHMRIZL D2 =a— ) ) RIGOEE (ZD 1) 43

- E
o u
150000 on CS
o
4000
o
N\

3000 -
&
< g
2000 -
O E
@] L
< 1000
= 0
T E

0 z 11 L1 1 T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

track angle racl

5.1 KRR OFBR O A FEBI DO FE (modl @ FJAFIT), EARIE £1mm,
+8mrad O FHRIFEILN T 1 AMBRBAT D&M, EOBERIIRZBLIZZ L2k CS E
TIER 105D 1 OFRBVEEIZ/R > TWDZ EEEZEELIZH D,

TR S — 5 ML 2.3 Hi TR R AR/ S A EAHTIZ X = — R O FRBEA
P LTS, SFT OALEREE (IX3.11) 75, CS o PHIFEFHITE L% £1mm,
+8mrad(30) Td % (Appendix ),

51D AT T LIREFEHAR Y — 5 N T OB A R B 5340 O —15
Thb, ZZTTHFEHNIZIRBAT DR OAREN —E Th 5541, MEHGmIC
T2 LIV KPTRAZBEETHEMTERIND, K51 D AKOEH
X SFT O FRIEHIZ —ARORBPBEBATLR(MEEZRLTND, 2RO LD EOE
MIZ. CS LORBEENZH L2 LICL > TRI0AD1ICR-oTNHI L EE
BLELOTHD, ZHIZL Y BHRIORBILIAINT 1 ALLEBIREAT 2 R E D &
VN EEREIIEE LT, tan@ > 50mrad O FEFEIE A scan back 15T O KSR H O %t
iz Lz,

scan back JEILSFTIZ L5 698 == — F U J ULOIEOH L & AT L CHED T,
it BT scan back IEIZIEF CRAVD R Z T BUI 6 Z LI o720, £ E TIZ
450 B2 Rt5 & Uiz, 2351338 4.2 T periodl ™ modl, mod3. period2 ® modl,
mod3 & period4 ® mod5, mod2, mod7, mod8 DK X —45 v N TCORIETH 5D, F*
5.3 A T, MU L2 89 SUGD 5 6 2 MUS XA F8) T
IR DOBRRIZHI) LT R Th D, 5.2, 5.3 1XMEXRLRAE (tand < 400mrad)
DOHIPHIZ tanf < 50mrad OFEHF L7272 <, scan back iEDXERIZ L 72y » T2 i C
H5b, K54, X551 THRBFOZEMERER D HK T, scan back tEO x4 & L7z Kk
T, 5.6, X 5.7 IZREFAGAZA > TV T LM R 2 WIS OB TH 5,
£ 5.3 0B EO G scan back IEDEH TE o 7o, FOELRBBITIRIS
BDD 7 PR LT o~ BRI K DEHY v 7 — TR 5.6, 57 TROLNDER
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WD R SN IZ e > T LE > TWVWAEETH DL, L LINSDRSIZR L
Tu, v Ta vl va r CRNEZ THIT D 2 S i3k D, WRISHEITT 28
LWHEZZN S DRSO3 s U CEBERG SO PRI EZERT 5 H5ETH 5,

¥R BOSHE | A3
tanf < 50mrad OFREBFD I | 39 _—
TR D 22 [ P R AT 201 89*
FREIR 0D 22 ] P B AN W] 210 —

# 5.3: scan back {E TOIL R, * 9B 2 BUNMIPE O FEIERIC L > Tt
L7z



5.2, JRFEHARICELD=a— R ) KISOREE (ZD 1) 45

i
EsEsd ) 53 T
VICRIT T 78N 4 7 EC W Pl d S 2"
JERT 790 SN o BT T4
¥ L L v (VA LV Lo LA

VAL
U

o

5.2: 0 < 50mrad OFERD LD RS (B H OF 3 3R A HARE ¥ = — /L Tt H
DRE ST Lem x 1em)

Vi ;-
VALK VO TIE
h U v J [ KIS

5.3: 0 < 50mrad OFREF & HIECRIES DO EEF (tand > 0.4[rad]) D,



=a— NV KGO

e =3
=

5

Ee

46

X
/

Vi)
UuLl

ARt
nh

5.4: FRBF O ZE B AR AL DS AT RE 72 KOs

X| 5.5 FRBIF O 22 [HHAE KDY AT E 72 SO



52 FTMEMRIZ LD =a— R ) RIEOESR (70 1) 47

i

W

5.6: IAFE > TN THEHN D 22 M FEHE R S AN FTRE 72 S s

w LU

5.7: IAFG - TN THEN D 22 M FEHE R S AN FTRE 72 S
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5.3 RFEZERICLDI=a—F)/ REDFER(ZD?2)

scan back {EDEH TE WD O3 LL EDRISIT3E U TR L2 FiED Tnet
scan %] TdH 5 (Appendix ([ZBRFE DMEE ), net scan VEIFTHIT 2 KOG H DT T
JR AR ORI 2 2 THAH LT, ==2— M JRISREZREKET L HIETH S,
JFR R R O 2 B A L. 3 ARLL EOFRERN — & (4um UIN) TR DHH D%
WRT 5D, RZICSFT THI D 2 TW A IREFO A & i L C—E X SFT T
brle==a—hF) JSE LT,

ZOFEEFEBT L8120, mEORBIOTE Y EEPBFEBES AR TH T,

PR LRI B — A TRE S AICH Smm x5mm, B — A 7812 10 ~ 20mm T
H5,

ECC (2t 2 J5 TR AR DS I1ZIX 5.8 D K 5 IZEH A2 _— A Dl [ 127 1%
A% 100pum DJES TEBA L Th D, HAEERITBGT 2 Z LIV ESITHF
ITNZTR Y | FENTREDIE XX 50pum TH 5, BULK ¥ —4 v MIFLAIEIED J i 350um
RV, TREF O & PIE X, Fmih 100m (TR 50pum) &> TIT o 72,

I 0.1mm JFFZHLA|
0.2mm X—2R

l 0.1mm JE-T#%LA

5.8: ecc200 (ZfE A U 72 i Rz O

JRFRZREMR 1A (JE & 100pum) IZ K> THEAH SN LR A~ A 7 m b T v 7 LI
O, THEGRBFSEA MY 25 ) CHALT~A 7 1 T v 7 O ORI ERF
PEA D 225, BEMEIO el (DONUT O B — L) (2% LT 0.3rad AN TiE 99.5% LA
E. AEORE 4mrad, (LB ORE 0.3um Th 5 [14], G Y — 7~ FAIC
Lk SNTc=a2— N JIED O ORIERLFOREML, ~4 71 N7 v 7 O
BRI L LTRSS, 5.9 T HEOHER L, “HBOHER 2, =HH



5.3. EIREHRICED=a— RV ) RKISOBR (0 2) 49

1 2 3 ldx

T

X 59: 30D~ A 71 hT v I DEX

ORER 3L LT, B1ER2RTTIZETONTOWDHEAICROE3DEX|ZS
WTIHRAR D, mH 1 ONLE (21, y1s 21) &2 DALE (29, Yo 29) ZHEA TR HILD
FECHER LT85T (24 yhs 23) & M3 OBEME (73, ya. 23) E OBVEWE dz = 7)
—x3.dy = yh—ys. MIERZEAXAY L L7cE & de . dy TV ARAMERD Z
DIRBVITRD X H1RE D,

, 1.13.6.2
Odg = \‘ 2(r2 +r+1)AX2 + )

3'pp
ZZ T PIXEBE MeV/c] THY | t1g. Lo TR 1 & R2 EOMOWEE L BBk, to3.
lg 1R 2 L M3 EDMOYERLERECH D, riIXBEBEO T lys/liy EEFE LT,
Vo ORO2HEBEIXSEBBHELICL D L O T, BEORE SITEE RIS
%, 04y bIRKRICE SN D, REFOBE 1T, MBROEEHEL HOH DK LT 30
DENETIT o7, G- THBBEORWRIMNIZ BEMEELOBIZ. & 5HEGTERIT
LNLFEEN TN 5, 510 ICHEB)EICKHT 2RMOE X DORIGE7R7T, ecc Tk

L TSR OM 2B GG L, X—AMEBGED 2 >0 Mi#REZ R L7z, 50%D
WX Z T HIEEEIL ecc200 & bulk T0.4GeV/c LA E, ecc800 T0.6GeV/cLL k
ELTWD, 1GeV/c L EDORER FIZH LTI ED X A T OJR AR S — 7 >
b 80% UL L&l LTV D,

i EERL TN CRRE LY, 2IRMGEZEZ LEESA/RIE, ~1 7Ty oo
DRBVITREND, =a— kY UG BRAET DR TR TR Y — 5 > b
DIERDOHINO~A 78 8T v T PNER S THOLREFE 725, @& Ttz
B &R D IRAET DRIENEN > TV L9 RGAEIE TREFOSTIEENY ) Th
D, ZURART ¥ — LKA DA, HPEREL A ST TR ORI E CTh D, i
HCHRUIN T TRINT, BUCEBI R Z K-> TR E RELE 2T 25504 /0 7032
THMHD 2 REROLGEETH D, BHNLRET LRI o~ —MROE T A

(;T'Qlj%ﬂ?lg + lgslfiggjl (5l1}|
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— 100 — 100 - -
X o X = -
80 jlll 80 C L
60 i 60 F -
40 | 40 | =
20 | 20 F -

O _'ll L1 1 | | I | 11 Ca 111 | | | 11 L1 l | - l 11

0 1 2 0 1 2 0 1 2
ecc200 [GeV/cl] ecc800 [GeV/c] bulk [GeV/cl

X 5.10: MC TRDZREF OB X OES OEB) B/, ECC T OV CTIXERM (£
HR) &— A (R O ZHEEE R LTz,

EoGEbLH D (K5.11),

il

I

l,

(1]
AT

B4 5.11: PRERBEILT OFR % 72 TRBFDOFl, B TIEE 55D (a. KL, b. 5
BRI AN X =% RIGH . c. ¥ TRITR0T v — LRI FORE), BETHHO (d
=a— KU JS&e. T~ BrE T xHAIA)

5122 net scan¥ET==2— bV J MISZEOHTEEZ#HEITT 5, 5 x bmm?
EZEVNTCVARIMIAR 10PK T, ~4 78 b7 v 7 OBIOMEE, BN THE -
TWDHDETIZRET D & fEREA T 5%ARE N FICHHE R ORI L - TE 5,
ZD ) HIKEBEO S DERE | HEORYIO— [FIPOR (4pm) 2 BRI 52 & T,
FOBMDBRIEEAT 9,

698 S BEEICHHE L= 89 Ut &5\ o, FE VI L CONFEE K 5.4 1R,
KD 1) 715 4) 134 E net scan IETORISHRMHZRE LT b DO TH LD, BB T
IS RO % 3 RN LRI —SUZIER L TWAH Z E 25 Lieed, 12
AT O U HIFRECE RS 3RE Lo, £85I L > T23HiTik~



5.3 FFHEMRIZ LD =a— R ) RISOER (Z02) 51

7218 0 AFBD I 2 —hi T OFEEF DA KEIZA - TR Y BN EE 7272 60, [FRERE FE M
WO R HIRE LT,

net scan ¥51% 357 FHZ DWW TIT> T, 173D ==o— F U J KSOBHEIZERD L
720

B LIERISEES %A 7 T4 7 POBBICE o THRLEND LHIfFE NS,
Fo [FRISEBOREE ORIV S 1 TRBHEIKZ ST 20 ERH H 3, i
TR DA LEEDOR ERLETH S,

| B& [ 698 |
| KGR F# (scan back {EIZ X D) ‘ 89 |
net scan j& 1T
PO AR H 173
ARt 184
RE
D)2 AL OFREF L 211 TE WIS | 137
2) TR B 73 18 O VEIB D i 5%]
3) FIALE DOAFE DRI UG 49
4) RekAT 11

# 5.4: net scan EOHE R
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T & S

5.12: net scan PUGRERR DB (£ L BREEHEID ), 1) SEAIAATERT DR
B (5 x bmm?), 2) JIERE A 22 X T T2 REFOPERR, 3) AKIEB) & O TR O HE
BrR. 4) — s (dpm BL) IR LT 2 FRIER



5.4. BUGRBHEOE & ® 53

54 RICEABRHEDEED

JRFBEHRE Y 2a—VNO=2— R ) K& L TER L7 698 KSD 9 5 scan
back V£, net scan E5 O T 499 KOG O S s H 2 502, #1912 )ik, scan back
TEIZ £ - T 87 Xis. mnet scan ¥EIZ & > T 173 LD FF 262 SOt DRI RS LTz,

FOSRDZ—75 v N2 A THORMNBE R 55 1R T, HIRFRICE L OFIEIL,
bulk H#FORIER D LE L o TWWD, ROFEIMNIE, scan back {EIZ X > T =
M= BOSECT, bulk FOSSIH L TREWEIS %2 5O TV 5, scan back IEIZHB W
T, RPN — 7 > R ZBD BT CE RO EEZEREL TWVD
7o, RIS RZEDL DR TE S bulk TOREIEREL ofoZ &IT X
DEVWRRILTND,

scan back ¥EK& Y, net scan {EIZ X DRGSR TR Lo e s 5%
DAT7 742V 7 FOWRIZE > TRIENATREIC 2 5 E Wi S LD,

module type | S&H (scan back %) | MR | 16 (%)
ecc200 73(15) 293 25
ecc800 81(20) 315 26
bulk 100(52) | 267 37
Zofh 8(0) 27 30

262 902 29

# 5.5 JUBRORTFRERS —5 > + 44 TOWR






95

=2 L= RIGDHEE

F6E

b

AR S —7 y b CTRE L= 2— MU RSk LT, SO SRR OB T
EUTRY 2, =2— U RS S D OFAR 730125 T M.C.simulation & kb
L TN LT,

6.1 FERFOEEN

=a— kU ISR ERE L4262 BOGZDOWT, Z v =a— kU KIGER
D %12 net scan |2 X ATRFOBFHIE 1T o 72, LABETRSR LT D 0nE. REFOFH
BRIZEBWTT 74 A2 BB ATONTZ 203 S TH D, 75D O 59 KIHIT
DNTIE, AB%DOFT T4 Y7 NOWRBREZFRRTIT R B0, 203 BlONGR
X ecc200 T 63 Shta, ecc800 T 58 [hita. bulk T 79 )&, bulkecc i 3 T 5,

net scan OHFEIIRIE L2 DO H H D030 i3 & . — K DR R R DO TREBR D
B EAEDEHREY ~A7u hTy 7] LD, #ilkimcx —KT >0 71—
ERES, BEOVRICHE RSN —#HORME [N F 7 &T5, NTv7IZE
FNDH~A7 0 bT I OEN T T A MR T, 3o0~A 70 b7 v TH
WKENTZ T v % 3BT AT v Il T,

2y =a— N )ROSR OMFEEIL, ¥ Uk ORMEREE B8 L TR R
O TFHMANZ 2.6 x 2.6 x 10mm THbH, §F—F v NEATHEDOD~A /7 N T v I %
HE LIALE A 6.1 1277, bulk type (28 L TH 17— N ORBFOFEERIT 3T
DF)100pum DI ZAE > TR ABE LIz, ~1 2781 8T v 7 ORERD E—LF0
DESEIT ecc200 23 Hm < 245/1.4mm, RV T bulk T2 /5 /1.58mm, ecc800 I3 2
JR/2mm Th b,

T oA A MEEDOSMZK 6.2 1277, FHMEIZECC T0.3um(space), BULK
T 0.4pm(space) & BULKIZECC £V HHEVMEE 2> T 5, ZEHEMBELIZECC
DF M BULK £ 0 K&Z\, BULK OF5EE R ENOIXHLEFED JHFTHI 72 E R ECC O
B E D b REWATEEEZBND,

~A 7 v b7 v 7 OREIEOSAMAEK 6.3 1T/RT, AEMEREIC/OTTERL



56 FHO6TE H LIS OB

2o FAREDRE WIRRBRN IR H R MR 53414 DA B D,
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FE RIS D AT

6.1.

NN

NN

NN

NN

NN

NN

AN

R Y S—

RN

ecc200

DN

LI

LI

LI

DN
VA

DN

-

—-

-

—-

-

—-

—-

—-

—-

-

—-

oL OOU i

DN

M

M

TR
=

N

-

— -

=

-

bulkecc

Imm

) TRT,

6.1: ~(27nuv 7y 2lE L EL (&



Jipse
28 o 6
Position accuracy
£ [ D 110
@300 Entries 976
5 i Mean 4118
@ L RMS .7462E-01
-g L
200 —
e L BULK
100 —
o bt by PRSI I SRR RSN I R
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
RMS of position(um)
= r D 110
a [ Entries 1190
5 600 Mean 2905
5} L RMS .5870E-01
g L
3 400 B ECC200
200
o Lol PR AR AR AR AR R A
0 0.2 0.4 0.6 0.8 1.2 1.4 1.6 1.8 2
RMS of position(um)
2 F D 110
Q400 - Entries 806
© 5 Mean .2883
o] F RMS .B165E-01
LE} 300 -
> r ECC800
= L
200 |
100
Jo g - L Lo v P b v b v b v b by
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
RMS of position(um)

=~

=

6.2: T34 A NOKEDST

Bt U 72 BOs o4



6.1. JEERLIT DT 59

150 I . 0.7
- 0.1<9<0.2
c 0.2<8
100 —
50 F
0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
ecc800
150
100
50 F
0 - | Joy | [P T [ [reans |
0.5 0.55 0.6 0.65 0.7 0.75
ecc200
200 | —L
100 | )

6.3: AR net scan data R (KA & Te) DA



60 HeE B LKL OHE

6.1.1 =—a—kY/RIETHESHI-HIF

B i B 34T DR H RO CTE LT,

o S AT T D I ERE (1P S W59 S 15um LR CTHH 2 &,
2T AN EERSoTWNEZ L,
e DRV N, EE RREDHD,

ZDOFRMT 203 FRITH LT, KIS ANBIA Lk & LT 990 RO &
BH L7z, 15um< IP < 500pm XV RD7=, B LHA L & I DR
FEIX 6400 AR /cm?pl TH Y, ZiHnnn 203 SUSD 15um LA FIZIEA L TL AR50
6400 x (15 x 1074)27 x 203(ev) x 2(pl) = 18 K L 72 VK 2% TH D L AL BN D,

bulk F1 DSOS IEFEEANTIZ L > TEEIS R EZ MR T 52 &R TE LD T, 7914
mow1®%§ Tole, FERAERG6LVITRT, KISHDEE; 252 & 1T T DA

L5 HD% Tthrough) &L, MEDFE LR WIGEIT Takel & 3FELTZ,
%MJ@EIi THEHORAER OO BT MZLb2bDTHoTz, 22
TO Ttrue) 1IRIGHTHAE LT 7 OREIZ LD T~ OB R ERZE AT
% (B 12pair), a8 T & 728 XX bpair Th o7, HIFHEIZS L TH7R0W0
IERIIRIC X 250 TR CRAELZbDZ AR L TWLZ L —~HNTHELEEZ
b,

[through) & [lfake] DOFIAI1X9/370=24%T > 7 777 RORFEY & —F
LTWb,

total 370
true track 361
through track 2
fake track 7

3% 6.1: bulk ® FEFENT

=a— MU RIS RTCHRAE L TR A DR N O A BARAEEILX 6.3 D& — 5
N ¥ A T OBHENERE VT, BERTORBNERHEORMENSFK 6.2 L7725,
PLEIZED 203 K&, 990 ARDRL -6, FARL 8040 & fAE AR NS ST
(X1 6.4, X6.5), XOEMIEY —7 > bOAERORHNFEEEE L THIELE
DTS D, LB SHTIIIEZ T 204 & W %



6.1. FEARIFDOMENT

flrad] |0~0.101~02]|02~04
type

ecc200 0.998 0.994 0.951
ecc800 0.998 0.985 0.915
bulk 1.000 0.997 0.981

# 6.2: FEERIT- OIRBF OB H2h =R D £ FEAR A

45
40 F
35
30 F
25 £
20 F
15 F

1 ‘ | ‘ I N - ‘ | T ‘ | T ‘ I N - ‘ | T | | T
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

rad

6.5: FEARL T BE oA (A3 ) =M IE R )
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6.1.2 M.C. simulation & ® LB

THREND=2— U J DOZRLF—540125E->TM.C.simulation(PHYSIA5.7[13))
1700, Ja—=a— L) ) bE Ff=a2— ) JEREEEKL, K=a2—F )/
FROCHETHEEZ BB L C=a2— b 2 OYHAER LTe, & GED LR 73D 5
MaT =2 Ll_Teb D% K 6.6 12737, AftA M.Csimulation DA ThH o, =
ZCIERUSEBOBRIZ SFT TRARL TN 3 AR ORNIRREZRE LT\ DH =
&L net scan IEIZBWT 3 AL EOTRIFO —SUNEKEZER L TWD Z &b, 4
B ELDN DI DO TR STV D & 2 THARL Eo & Z AT M.C.simulation
DOFRERZBBAL LT, BER THIZKHTHRMVITAU EOLEZAZ 1 L LT EE
#6375,

70 ¢

50
40

30 F

6.6: FEARLFELDOWIFHE & O el (SHR2Y M.C.simulation T7 —# & 5 KLL LoD
EZATHIRRIL LT, )

#track | 0 1 2 3 415>
bR 0]0.22]0.29 (047 |0.64 1

# 6.3 BAERFEIZHTDImY GARUEZ1 L LT

MESAICE L THE L DA2X 6.7 1277, A2 M.C.simulation 12X 5 %
DTEBOT—H LR —HLTND, K6.3ITR LIFAER - HIHT 210 0 1%,
FREDARITRT L CEEN RN o T,



6.2. XvU=a— kU JINMIXT DR 63

120
100 f -
80 f:’
60 [

40 =

20 F

O : I - ‘ I T - | I - | I - | N ‘ | T - ‘ | — | | I T -
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

rad

6.7: FEAERI T DA L3R (723 M.C.simulation)

6.2 A=—a—hr) /) RIGIZHT HHE

PLEICER A28 0 | AR B D I WIS O T IEH S v Tnsd, Zing
Voma— M) VR LT ED XD ITHET 0N MEE D, EEMIC, fiTE
T LY MEUSIEHRMED U M OGSIZEERTHB L 7 N O TR RN S L 725,
F2 U =2a— b ) )OI —TE S, I a—=a2—F I J LEXTEHN
DTHRAERFHIZIZL D TH A EBEZLND, LL, ¥ Th 0N EWERRET
FREE U728 51— IR T 2R 73 8 LT L& S 70, OGRSk 2
AT I E VIR0 T M.C.simulation 217> TEE% AL -7,

K63 TRLIEBYVEAHWSD E, Sa—=a—F Y JffEI L2 MRIIXH LT
63%. HMET V2 MROGIZR LT 52% ik o7, XV =a2— R U /i L MK
JEIZDWTIZ66% & 720 ZORER IS T HmMY I v=a— ) ) 5%
P 2 HF I N T RN E S X5,

—a— kKU JfEI VY MU ERIZK LT Y =a— ) JOEF&EE 5% LK
ET D E, 203UGDOFIT, 203 x3/4%x0.05x 1.1 =84REDOH T =a— KV Jfif
BV MU EENTWD & PHEIND,
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BITE A=-a—bJ/ RCOERE

71 Ao Za—+)/ REDEFEFE

—a— R U E7 +—7 L WAL T 2RI DA CHEL T N il b,
Br==2— N ) RBIFETFZERL, J2a—=a2— ) /R0 =2—K &4
T %, ZORISEREI LY NS EWD, X T=a— R JKSOBRHIEHE
B RS TEDNE S HF OREIC LTS (7.1,

ZHUCR LT 2Ok A2 R U COMAEAER Z D Uy MG E RS, HiiEl
Y MR OEEIF=a— N ) OFBEE RS KIS E LTRSS 2w, e L
NS OWIERE W E L 7 N O ENBRTX DIFERE RER R 2T 5
T, MBIV MUSORI3I D1 THDH, ZOFRMED LY FORIES U= a2—
N RGOy 7 750 RELTRET S,

V- T decay point
/

W V. ﬁ/’
........ NS .
d ) \

71 AU =ma— R JMEI VY NOGDORER 2T 7 A v~ XA T T T A
() & FEBRER TR (FX)

7.1.1 R ORFO—AEHEEG

Z URIFIIFFR DA 0.3 x 10712 BT, AEEO AT ERFF IS — AR O fif FRL -1
B3 5860 8B%EmNI & THD (£7.1), DONUT EBRDOZ U =2—FU /D
TANF—TIFAERLIZF VR E=2— U/ ROSRD B 2mm A THAEE
T5ETPHRIND, FEEE TORMBBEED DA & fREETR O Ok - 0O TEE) & 0D 5347 % [X]



66 FTrE XU—ma— Y RONDRER

T21RT, 2 BIRKIA ORI EIE 95% 23 1GeV /e LA EDOmEWEZRFD, £ 7= BR
oMLK 7.3 12RT, AT E T 2/ L, WICPriveh 23 0 #% o
K OEBNE 2RO T, AREERA X EBEAZHEE L CTH¥ VR FDRREETH 5 0 OH|
Ex1T 9,

AR faf BRI AREELL
T — Uy T — 18%
TT = e Uy T =€ 18%
7= = h™nhl, T—h 50%
s aratnhly, | T nt 14%

* 7.1 X URLA R



1. FAU=a— Y RISORETT#H

1

199 300
1000 —0.8
0 Ho.7 =
750 [ 106 200 F
o Ho0.5
500 F Lo
:.‘I 0.3 100
250 B H0.2
o —Ho.1
o J I R | S 0
0 2.5 5 7.5 10

FL(mm)

o

20 40 60 80

tau daughter momentum(GeV/c)

1

00
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H??Eﬂkﬂi’ié&iﬁ%@%%if®ﬁﬁ%\ﬁ%m%@ﬁﬁ%ifmﬁ

%#5% (FH B
k— 95'%753 El \ihéo
800 fr ! r
n 199200 |
600 | 128 .
—40.7 L
ﬂﬁwo;
400 105 F
lga 100 E
-40.3
200 = do2 50 F
B = i H0.1 u
O [ | | [ | {t = 0 O C
0 0.1 0.2 0.3 0.4 0
dth(rad)

X 7.3: M.C.IC XD ¥ TR DRREEMA

FXNT/N SRR £ B aE Tk O 2 AT

o A H TR O A EEER D RORL - O T E) &

I | L1 | I ‘ 111 ‘ 111

Il | L L L L I

0.02 0.04 0.06 0.08

dth(rad)

BRI E DO AELL EICR D EIE

71.2 AR FOREHICKLIEZEFEDEESIT

7280, UK FOREE COMRBEREL 10mm £ TTOHRLU EERDLT-0, ¥
TR DAREE DR O AE =2 — N U SMOSRN D B — A2 > T 10mm Z iR L
7oo B AICEEZR S ANE £1.3mm (TR E L TG R BRET DK tand = 0.4
DAEZEFFORIFC LT, EOFX—F v NEATIZOoWNWTH3~vA7abhTFvr

DHERTE DX 21T LT,

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
0.1

(4 AR

/547, 1GeV /e Bk

=a2— U ORISHPECC Z A ZOHMRD T D6 # UK+ OIRBHEZ X -



(e}

8 BITE FU=a— ) JISOHRRK

TEMPCTRELTLEY 20D D, ZOGAMBERDOBORBEOZBHS 2 5
nNoZkéied, ZhaZ vkifo lshort flight Rl LS, ZiHUxk LT, R
HEEN RS X TR FORMNR~A 70 FT7 v 7 & LTREESNDIGEE X VRO
MNong flight AiE] LFES, X UKL OAABEOERIRIL [short flight FAEE] DOHEIE0
TIRNA N7 "NT A —H G o o Bk OAF/E T, long flight fitE] OHEIX
RO THraveh23 v | TIT 9,

X 7.4 12007 OB 2R Lic, SROEZT Imm 2O THDD~A 71 T v
7 F TOERETFEY 0.5mm &7e b K 7.22°5 Tshort flight AitE] & Tong flight
L] OHITN1:3 LR b5,

shortfﬁghtﬁ%ﬁ£

L&
R
s ES E
% E° 5

long flight A%

d
\\\\\\\\\\\

7.4: Z UKD [short flight A (LX) & long flight AAEE] (F) D ecc200
WZBITHMEX, LTHoZfinn~A 27 r b7 v 7, short flight AREEIX Z VR D
FREEDIRRL A D—IREUG R & DA X7 "R T X —2 (IP) Zflio THrnuih 23 0 24
92,
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7.1.3 BAORAFOEREELEUE-EHEREDFHFI

Z R ORREOHA & U TR S D TREFOPTAVEEAS 0 ITITriveh A3 0 O
MEZERTIEIRLSER TH STV TR TH 720 T 5720, —IRBUSHENS
A LTz # TR TR W ERL T &R 7% & O BEAERNRAT 5,

Bz IXEF=a2—F ) /), Sa—=a— U JOFEI V> MUSTHEKRLTZE
LR OEMHELI NNy 7 7T RER0ES (M7.5), 2 2 THriulhns v off
M) & B & pp AR OEE)E P EPrivdhins v O A0 A VT pr = Pxsin(Af)
EEFRT DHE ZX UK OREOLGE IR E EB &) 400MeV /e FRERDITX L
T, ECC#—5"y b OFR—HTT 5 L HEEBRHGELO BIX 3MeV /c BRICIE X 720,
FL TV 74— REELIZK 7.6 IR T pr iz b, BEZHITHZ L TIOHS
DRENEZOTZENTE D, RICHAERR 21T 272203 D ==2— K U J RGO
ETHMES LY FEOST, ALV FUaigkh % 10mm @il L7254, pr
100MeV/c A ED T W 7 +— FEELIZ 0.3 HLL T TH 5,

scattering scattering

7.5: 2 =—hi 1. BT DOBEBGEL

7.6 BT I 2 —KIT-OBELD pp 57T (2B & & R T DR pr 57 (SR
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WIZHMED Lo MG KB 2 TRiFDR w7 7507 2 RIZOWTHOT 5,
Pravihi 23 o 72t DI -3 Ra o OE, FPED LY RSO — RGNS
AL R v LR E O ZIRESEN X v::~b)/ﬁmwﬂy&7ivy
NE72d (K7.7), EREINTIFRFEOMT oA — Y B ORI X 575X ECC
DO TIIARARETH D, Lo LN Koo R EZ2 3 ES) & mm>%ﬂ!7&
WE TRLADZEI (M 7.9) EHART/ASWOT, EEEE pr OMEIZHAKE A2 ZRk T
HZETH TR TORBIZN L TONY T TT 7 ROWERETFIFLZENRTE D,

interaction

7.7 N Ra D TIRER

Lo L3

& -

€2 S

0 0 2

. - .

0 - (0p]

1 N < 1 B

(V) L © L

> i > —

& [0 S

O O i T NP B I T 8 O C T il s e by

% 0 10 20 508 0 0.2 04 06 08 1
N 5 [GeV/cl ™~ oT [GeV /c]

X 7.8 FEN Rw o d ZIREZRDPOER) BS54 (200 == — b U/ KIS0 5mm J&
DEFTOPrALH DS D OENTKIEAL) i~ Ko oo “REZR Ot 23 ) DR &
EEN RO DA, RATETE 1GeV /c UL EO S 2 AN 54,
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O C O E
= 0.02 ‘= 0.04
O [ O -
j-— L j- _
0.015 0.03
001 | 0.02
0.005 | 0.01 B
O:llllllllllllll O:Illlllllllllllllll
0 10 20 30 0 02 04 06 08 1
[GeV/c] [GeV/c]
P / tau—pt /

7.9: FEi X ORI T OROTER BT, A7 2 7RO RO R X BB RO 576,
SHRITEEN R 1GeV /e UL D& AN 5A,

RKGEETEORADONY 7 777 RELTEDbDIETFT ¥ —LRFThd, A
O FHREFATZ T TIETF v — 2132 UKL & KBIR DT B, FHmS
RAEEORE R £ EB) BT & Uk L FRE T, Bl a— R HICbRET 5, Tv—
LRFITEF=2—F ) /), Sa—=a— ) OME L MUSOR T%[15] 4
T 20, —IREISHEPOITXEFELITI 2 —NFRLTIEOND, EoTZDL
TR ERRETENIZ URADNy 7 7T 7 Relpd T v — LR 2 PRk
% (X7.10),

decay point decay point
/ /

charm charm

7.10: F¥— LRI DR, —REUGSHRNDDEF, I 2a—hFORETH U =a—
U B E KB EAT 9,

R, 24U =a— ) RISOBREIZEMER 7R TP ) o, ik
DL OFRE, EBERNE, KEIZT v — LR OREZ 5> T REUSRT
ELNDH LT M DREIEIZE BF v — LR FOHERR & W9 FIETIT I,
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L7 ORE

R a— R FDOREIX, BFTOp—ID o H—TiTol=, F ¥ — 2R OHERR
Kﬁgﬁi;~ﬁ%mﬁbf®77ﬁf&yxi%%&ﬁﬁ%%ﬂé

BT OREIFZRICHE D FIETITo72, BFIRRFEZER Y — 7 > Tl
AL T o ~Et L, 200 ~Hidkn CEFREIAEEZIT O (K 7.11),
B2 FET D2 HERRITRIOBHEHEN R, EFOEBEDPREWVIEIES
VY, M.C.simulation TR®O7-RHIFIIX 712 ThDH, BfF==2—F~J /) OfE
BV MROGND DEFITH LT, 1B EEH L7256 T0%IXRERFIETSH 5
(Appendix),

€

B 7.11: BHIIWE T CHEMES IC L > TH L ~BElt L, Vo ~#I3EFxE
KAE4T 9,

X 7.12: M.C B FEDORNE, Ml E 42 B4 L U BB iR, &1
EEENE < . JE@TEE%EZ))EU MEERHhERN LD,
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EEEAE

%E¢?@ﬁ%ﬁ%@$ﬂ%§%@ﬁﬂﬁiﬁ@%@Lﬁ’mmﬁéoE%#%
WE =7y FNTHRIF- ORI > TEEO R A RIET H 2 & TELEEMBELC
% HELAA FE S HIE T & ﬁﬁiﬂkié HENE (P) LWk fxféﬁﬁ%fwm
(213 6, = M\/x/Xgll +0.038In(z/Xo)] &V I BN H S 4, ZZ Tz id®
BORES, Xg lIHHETH D, HESINHBELAE 0y & AERIEDORE 50 (2xf
LT, (02) = (62,) — (66°) DEMRIC S 5 DT, I FTRE 72 @8 o> _E BRI £ P
DREETIRE S, AEAEDHBE LT L— MNEOT T4 > A2 MEE (0,) &K HD
ﬁﬁ@ﬁﬁ@@%EWﬂkN~X?4V®§éUJ%%J%%%W@I&@%D:
ZTyJol + 03126 EDE 62705, ECC ¥ A 7T 0.3/v2 = 0.21[um], BULK ¥
A 7 TIE0.4/v2 = 0.28[um] TH D, il Z1F ecc200 D F —7 v b THA—F D Fe/s
Hfrz fvwiz & &, HIERTRE/RIEE) &0 LIRIT8.8GeV /e Th 5,
ZHEBEMBEL TR E 2 EEEOREIL, MY 2WE RO (N) 2% < WH1EEm
EL. UFORTHRSND,
d@/p) _do _ 1 1 (7.1)
/P 0 1-002/63, /N o

& vk TR O YRR B A W - A OB R ORI, K 7131k L, i
ANPKENEBEFEROMENHRIFTLEST, PEEDDRLIRVBEENED D,
MEZIE T, EBEORE LY B 57200 BIMOREEIT- T,

Z OFHETOFEBHEREITOWNTIET A MFERRIZEZ DR L TV 5, #HMIIX Appendix
MO,
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0.7
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‘Hlellwlllllllllllllll||||

HH‘HH‘IIH‘IIH
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[ I I
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|
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Illwlllwlllwlllwllll

0.3
bulk (rad)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Paranilis B v =3

TR

2=

2= U RS DOERER

T]IIII]IIIIIIIIIIIIII

11 l I

|
0.2 0.3
ecc800 (rad)

X 7.13: FEAED AR AN A W T B & HIE ORSE, R oA L EBEIZ X -
TRED, mWEERETRE RMAEO b OIFTEELA ENAERR AT b TRIER

RE& 72D,
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7.2 A OHFD lshort flight filE] DIEFR

B ORI T DN LT T & B IROTRBIA — KRB AU LT A 282 b5 A— X
RO L BRI LT VR AR Lin, KIS A ORI 2 vk & [
VBB D HARDHBRL T %> TRO BB,

RS HE T TR s DAL 2 RO 2R, 2 DR BR IR I EESE ) 5 T
18 X4 2 I 2 18 2 B TRBF DML >V CEBIR 2 RIE L. SEERIEELE &1
WIFFHIE & Dbk Lo, BISROVE L I LT ORI & @R 25k
5 R DA R R LT,

7.2.1 ZE2HFHOZIETIERIC K 5:EH
Xt 5 F

R RIS & LTS DWW TR %, IEDEROWEE S 7226 2 7 b O IR OBl
ELTC=a— R Y JE—AICKT2MEEZ 0 < 03rad ICRE L, ZHITZ Y
B DK 8% Z T ATWNWD, ET-THOXTRFORELT3®Z A ML EDAR
MOTWLHETHEHBEORMFLHR LI, K510 058 1GeV/c UL EOERIZIHY
L. K7.25095%D% ohif3xt4el7eb, REMISRZRE LT, Impact
parameter(IP) < 15um DOZAF T 840 A& H L, 15um< TP < 200pum DKL F-1ZxE
L IR O FHER D KU & - TN D REH IR 2 TR 7o, BIZHER
R Z TSRS KT T D F LWV R[22 ATz, 2T KD 6 AR
oY 846 A% % 7RI DIRIE L DR & Uiz, F Tz RO etz iR 2 5t
BT LBRIC, EHLOMRMBRECHENOHE>TNWDZ L E2EMFE L, 22T
TR NIAZ2 G - TV 5 #0593 TOMH RN (Appendix) DB ZZ T %,

=gy

2 AR DB FEN /N E 72 b DIZHONWTRYIY 217572, DY) OfEITRE Lk
D~A7 1 T v ONENDREEGEAEE TORS (dz) IZL 2% E L, £7.2
&M E R LTz, Bl 203 ecc800 122V Cdz = 0 T 1.52um, dz = 1000um T 2.54um
LD, ZEI~A v Ty 7 OMNERIEREIZ L&) D E R TR
Bt D 53 AT OFEYE(R 22 (KRE TR 2 X 7.17 O EE) R R K T L HEREEL O
M WIGE) D AFEOETH 5,

T4 IR IR D A 2 R, M i BRO~ A 7 v b T v 7 bR



76 FTrE XU—ma— Y RONDRER

THLIAETORSET, REVOREENTRLEL, MTUEITRIND=F
=040 (K21 IS Z# U =a— U 2 BAERT 5 % TR0 short flight AR
IZOWT, FRROBERETHE~A 71 b7 v 7 ONELIENLIEH, ¥ URFO
BRCKT L Tl RO BT 2 RO A G EER LIz, THICKDERT2D%
TR L 2 Z UKL OFAFRIZ T0%85 TH D,

VL EDORGEIZ OV THROTRBEOAEL & RSB DOWERB 2 £ LD LERT3 LD,

ecc200 TP > 1.36 + 1.36 x 10 ® x dz[pm]
ecc800 IP > 1.52 4 1.02 x 10~% x dz[um]
bulk, bulkecc | TP > 2.04 +1.81 x 107 X dz[um)]

F* 7.2 RBLTIREER & D O

eSS KL ) PSR
HEES v (37 A FELE), 6 < 0.3rad 846/201
2ARDEH, [Fl—plate POLT—FRHDH T & 771/188
TR KD R &Y 139/40

# 7.3: short flight AREEERR ORI 1-3, PO DOHER
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30

ip (micron)

20

30

ip (micron)

20

30

ip (micron)

20

& 7K1 @ [short flight FAtE] DOEER

-
750 1000

0 250 500
ecc200  dz(micron)
|J*\ L\ .'..4; !
0 250 500 750 1000
ecc800  dz(micron)

500
bulk

750 1000
dz(micron)

50

40

30

50

40

30

20

50

40

30

20

0 250 500 750 1000
ecc200 tau(MC) rip vs ddz

- 1 .

0 250 500 750 1000
ecc800 tau(MC) rip vs ddz

250‘ 500 750 1000

bulk tau(MC) rip vs ddz

7

7.14: 2 AALO BT IERE (ip) DA TYES (dz) (/5 500, /27— 4, 41:M.C,
\Z XKD H TR DA,



78 BTE X U=a— b JKSOHEE
LEEWRELZE O -

HEEAE L%, 22O LT PRSI D RO L8 Y % K,
b o7, MIERZE L ZEEMBELDO —SOF5IT XD,

30D~ A 7 m Ty T ORISR S T B RIECREFOE# AR D= T,
TERRAEDIEERZITUU T ORI RO b, T2 Tdz i3k Lito~A47na 7 v
ORI E TOWRS . opce & opuik (A 278 N7 v 7 OfLERERE T,
X 6.2 205, ZHEI0.3/v2um, 0.4/v/2um OfEZE W=,

dz+ 1700y2 . .
ecc200 : \/% + —%—(ngxwg X Opcc|pm]

dz4 22002 ) ; .
ecc800: /1 + ) o [um] (7.2)

- V3
bulk . \/% + (?T—;;TIO% X O'BULK[,Um:‘
FLEEMBELC L T, K715 T L) ICHROREIEHENEND, =
D% M.C.simulation IZ K> THAS o7, KX 7.16 12 1GeV /c DEEFE Ok &
) L DS EEMEEN X DT OILN D 2R L, HERTORLEBITIES D
EDH T ABHHDIENY Thb, ZHITEBEICKEHTE2ETH D,

L)

ecc:l200 ecchO

X 7.15: FERGEGELIC X B

bulk

INHRET T — L ZEHEMBELO W S OF G % Gibo¥ 5 & pEr o 7184
I 717 &0, KOS5 AROFUIIREVUNDS 1,2, 4,8, 00GeV /c DB EE D
Bt &5 LIZxt L COREEEBOFFHETH 5,
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12 12 — 12

10 ; 10 ; 10 ;

s s b 3

o F s o

4 f— 4 E 4 :—

2 5 2 2

0 , [ 0 S o o EFETFEE IR
0 500 1000 0 500 1000 0 500 1000

ecc200 [micron] ecc800 [micronl bulk [micronl

7.16: M.C. 12X % 1GeV/c DEB)EAFFOR A & 5 L OLHBHAGEL S < D5
PR IRBED 0 AT, RS 200pum OISR Y O 1o DIEE R TR LTz,

[micronl
[micronl
[micronl

A :
[}
T | T ‘ T I T ‘ T I T I T

0
0 500 1000 0 500 1000 0 500 1000
ecc200 [micronl ecc800 [micron] bulk [micronl

717 PIERRZE & 2 EEMBGELC X D EEEERBEO IRV OHIFRHE, (KEWH)
51,2,4,8,00GeV/c &9 LDORLAITDONT)
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R HRBEIC X L TR E D 2 {To70tk, TNENOMIZHOWCHEBIEZHIE L,
PRI IEEE A WIFHE CEl S 72 (o) B A N T AL b OEK 7181 T, 2
Kk LT M.Csimulation (IZ & A I 2—==— FU J i THERT D skl 712 xf
THOMITIKT.19 TH D, EHEOWEREEZ ANBRWGSITFRIKA L7220, FHIX
Fo CHARHIE D B R & <AV TW D S OIFHNE RECR I & 0 B & O | ERE 2N 2
DN HEDOTH D (K7.13),

0 > 4 DFEZO—EFIZOWTBEBIMRAEZIT o To/ER, 0 OS5I T7.20 & 72 o7z,
M.C.simulation {2 & % % 7R - AREEIC KT 201X 7.21 L 720 FIXATo > 4
Z & % & short flight AAEEIT T LT oo%gOmHEh= &2 %, 7272 LI 7.21 TIX#
KL D RS ORI R L TR b RE R o DEEFFOMOAEZR LT,

T—H TIELETO _RKORFOMAEDLETo ZHE L TWDHD T, —AKROFEH
\ZHE A THEEDBEM BN D, K722 ICK&E R0 %2 b OOV TR EIZHERR
EOTTEbDERT, 0 > 40MEF VR OREOEM E L TEROHT &, X 7.19
Do &G LTETRMO AR L), EEEORIERZIC L > TELEBMBELO &
RS AL TLESLEDICEROH I TLE S 3T, WEDEMEIT-
THEHEBEOKELZ LTS LIk oTHRT D Z N TE S,

50 [ DATA
25 ;

20 ;

15

10 g

5

0 | | ol o nh —

0 5 10 15 20 25 30 35

X 7.18: 2 KO feEr 2 A E THI - 72 b D (0)
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MC MC

WIS T S N AT N B A IO
10 20 30

e b e

10 20 30

all sigma all sigma

7.19: M.C. 12 L 2 —RES M TAR LIRS KTT 2 0 D44, BT ERZREER
DIRESNTWD Z LI LA ETBEOBREDOEELZE L-BE, ARIZHIES DB
Mz U CGEEVEORELZ L7256 (0o DREREZADREAM UITHERI D),

503—

E DATA

20?

15 0

10 f

5

OE|||||—|H|—|||||:—||:—|I||||—|I||||—|I—|||||—|||||

0 9) 10 15 20 25 30 55
sigma

7.20: EZERERE R LR O o D4R
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30

- MC MC
20 ; 40
10 F 20
O O 1 1 1 | 1 1 m,—'LLl/\}F—\nJL
0 20 40 60 0 20 40 60
sigma sigma (after remeasure momentum)

B 7.21: M.C |2 X% # Ui 1O short flight ARED o D434 (¥ VR ORRIZKE LT
RDMEZ S OMOA), ERITEBEONERELZE LD, AMIFEKIZE
WCTo>4DHDIZHOWTHRIERE) & LTeb D, 0 > 4127/ 55%,

:3356—17099
:3245-22786
:5345-00880
13232-18635
.3351-10406
288418223
:3020-24151

DATA

OMMOoOOW >

|||||||||||||||||||||I|I|]I\I‘I\

C AA B A A A AA
o T o I T I T M T s Y MO S N

10 15 20 25 30 35

sigma

X 7.22: K 7.20 D 0 DHAAT, FUNBIZT VT 77Xy h&E200 b0, 0 > 4125
iad %, A EOETFIX%BOERICKHIET D,
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7.2.2 HNENY OEREEBEDEN

ZNE CORISNAELAEE D 2 RO B B O ¢, X 7.221 2" L7co >4
O 5 HIOFERITREEFE, ZEBHEHELCL DNy 7 7T 00 RORREMERNMEV &
BEZ oI, XUk FOREEME LT T ORI 2179,

IINDDORINEIAETHER LTS 2 RKOFREFOMANAT AR DO — IR S D> B DKL
FTRHLHDOT, ZNHE AW T—RISRDONEZRIE LTz, short flight AAEED Y
Ay REER (F 72X R 2 ) OACE XA 720 T, X 7.23 TRIERICAE R 2 &
T EARE U T/ MR & BB & (minpy EWET) 23RO, FHi L 72, minpy 312
BORmEEEEL D /NI D,

minPt
7.23: minpr DEFR. WICED pr L0V HLIRVE L 725,

— IR DB ILFE LT T ORI I - CHIET T — & S EERBELO K
XX ERHEL Y. K724 IR TREICZ N Z ORI O R A & L CRES R REIK D
HR Y HoTefE ROz, BORIGHENG i & HORBE TOMBEE d; &5 5
Yo on RORBMKT (S = Y, %) 1 HEE 20 0 2 DAICHE D, —AROTRB
(KT B IEAS 0 OERHE 5 I3 S EEREEL L HET T —IC L AES FoB T,
HTET DI EEBEO RN 2 T 2 BRICH Wb D L R—Th 5,

LT, BBOHLESIOD YD BOOED (ﬁA:335|6-17099) \ZDOWTHEIT 5,
Z DREITHE AT 10 ARDBLT- DRI S A, FeBET BERE O 3T X - T B0 Bk T
DA & ORI Z DB, B O 9RN—REGENDFAE LT &%
BB, —ARITRINEORBECR—RREIC~ A 7 2 T v I RNz, 8
Az T RS EEZRE LT, Moz & LEEENEEEE2ET4ICE LD
7oo WIZZENT S Ni/MEIZZR D HDJE Y O S O ARIEX 7.25 £ 725, KT
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THAIBHEE 16(=2 x 8) D 2 HAAICE N T BN EENHMHTH D, S D3/
IR DD —RIEREZZ LIV, ZOHBEDORKISRREDREEIX, Kb E—2A
(CHEE 72 C 4+0.5um, B — A5 £8um & RS b D, —REUG M & ki +
DOIEBRO BEEEIE 23.9um TH V. minpy 120153758 GeV /e EHHEND, 22T
DNTWNWATZT — I~ RERDOT T — LEBEO= T —NHLD%HETH D,

W

7.24: —WRBISRDOWRIE, FRBNCHE T T — L ZEEBBELTERZ ST,

%5 | track# | 0,[rad] 0, | PlGeV/c] | 2 A2 b
1 4628 | -0.0058 | -0.0644 72758

2 4654 | -0.0411 | -0.0567 2.812:2

3 4712 | -0.0302 | -0.0342 4,812

4 4732 | 0.1275 | -0.0289 1.57¢3

5 4819 | -0.0574 | -0.0032 25703

6 4844 | -0.0583 | 0.0123 57720 | HABERURL 1
7 4862 | 0.0464 | 0.0102 8.3752

8 4933 | 0.0823 | 0.0371 26743

9 5120 | 0.0602 | 0.1120 3.9132

10 9057 | -0.1864 | 0.0198 - | EHHO R S B B

# 7.4: 3356-17099 |ZHE T TREER



7.2. X URI{O Tshort flight fRlE | DOER 85

200 F 1« 200 ¢ o 200 ¢
5180 [ | 5180 B 5180
160 [ 160 [ 160 £
140 E - o140 B 140 E
120 - - 120 B 120 F
100 £ . 100 £ 100 E
80 F 80 [ : 80 [
60 [ . 60 [ . 60 [
40 B % 40 [ . 40 £

20 T e 20 FTTTTETIT 20 TR

o Eiiu iy o Eiliiuliiit, 0 Euluuilaial,

2950 900 -850 2 o 2 2 0o 2

z [micron] x  [micron] y [micronl

7.25: 3356-17099 D— WSS A DOWEDBED S = S0 % OO 546, SHILH
B 16 D x2 0D 5% DEE R LTV 5D, (> TIREREILE— AICEE H [\
+0.5um, B —AFMIZ £8um & AL HiLd,
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R 155 FINZDWT D minpy DiEZ T, —KIGHTZ7Z0E D0 2 A2 1T 03
BOHEINTWDGAE, EOREZRET L2 ENTERVDOT—RTD>—KKIG
SN DRIA ERE L TR S E LTI T 2B minpr DRtFEE1T -7,
minpy ODIEZ X 7.26 1I2F& LT,

T1EICHRARIZERIZ, X TRIADONy 7 7T 7 RE LT Ra o REEOE
B & M XEB) EIT Y R & RN WA AT D, L LI ZTIEE Y
LD RREE DERT OEB DO 7= D DBIMEZ R T 5 Z L3RI LICL T, £TETHD
&l 2 D B Z DWW TR O CREMIZ AT 5,

ev# | —IRBUG AR | track# P dz minpy | R FFLO

TS [GeV/c] | [pm] [GeV/(] Omaz

A | 3356 17099 8| 4844 | 5777¢| 895 || 0.15375% 29.9
B | 3245 22786 3| 4447 48770 | 782 | 0.1051 472 14.0
C | 3345 00880 6| 27245 | 7.9730 | 985 || 0.03370085 7.8
D | 3232 18635 3| 7191 0.2970:28 | 378 | 0.02475 00 6.7
E | 3351 10406 2| 5817 | 597%1 | 834 | 0.036700% 5.2

2| 5814 | 11.%3%| 810 | 0.04875-037

3 7.5: 5 SD minpy OfE, EEEO T T —X 0% N ADEH, minpr D™F —
I X — R B S D TR TE A FE A 2,

]
©
o

o)
1

(@]
o5 L A:3356—17099
o E B:3245-22786
%(725 C:3345-00880
o F D:3232—18635
£ 02 F:3351—-10406
E0,15
0.1
0.05 F
: . ¢
O : L 1 L ‘ L L L \ L L 1 \ 1 L 1 J 1 1 1 * 1 1 1 J 1 + 1 J 1 1 1 ‘
0 2 4 6 8 10 12 14 16
A B C D E

7.26: 5 SO minpy O53Ai
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7.2.3 HRKOREGICOVWTEF. T 1 —HTFDRETEEFHAER
e event:3356-17099

— PO RIE B — D F AN 4 Ok iE LTI Rk — 5y hD 56 B 3
FHOZ =7y FDecc800 DEEFIZH D, ZDX—7 v FOREIEIL EFA ece800,
THEA bulk THRG RN D X —47y FOH O ETIZ L3 B ENE-> TN D,

R ORI 11X, ¥ —47 > hOHOE TBHZ{T> TERY ¥V —DRBAENKR
HENR PO TETFTIERL, p—ID IV Z—IZEELRNO T/ Re
EEZDND, FTEBEREOKE X570, ZLEERMBELOHELA ORIE
ZAREZRR VB LTz, X 7.27 ICHRBFDEFEN D DX S-S & & fitfhlz ©— 25 m
Lo CORT, O DIZE U7 — & fE iz @i L TV DR A 7=, ecc800
& bulk ®EEE I 2 = 604000 TH 5., 2 = 618000 DA Y THLKI 734 Smrad i 23 -
TS DR T8 & OFEMERELE B2 bivd, ¥ DR O FREEGEM & L TEIRS L
7= DI (2 : 590000 ~ 620000) THIE S - EE B OfEE VT, BINL7=7—
K % fili o CHEBNE A HIET DB, ecc800 DS (2 @ 590000 ~ 604000), kink @ k-
Jit D bulk OFESY (2 : 604000 ~ 617500). FiL D bulk OEE45 (2 : 617500 ~ 630000)
D=y Primidic, fRERT6ITRT, =7 TORIEITFRZAEOFH T—EH L TV
Do TNENOREOHWE D “FrEALL L CORETH L, EIET3.475GeV /e
. minpy (X 0.09170053GeV Je & 72 o7z,

il SEB) R JERE R [GeV/d
ecc800 3.2
bulk(kink LART) 4.0193
bulk (kink L) 24754

7% 7.6: short flight gA$E D MR A o 3E B &l E
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x 1072 x 1072 x 102

6300 e s 6300 = o 6300 — °
- Ve, L \ L

6250 — 'o.‘. 6250 — ‘ 6250 —

6200 - L 8 6200 N °s 6200 B L )

6150 [~ 6150 6150 —

6100 — 6100 — 6100 —

6050 — o 6050 — 6050 —

6000 .} 6000 6000 —

L . L L

5950 o&° 5950 o 5950
L .. - ... [

5900 ® 5900 — o 5900 - L
I B R ol v Iy ol i Iy

—440 —420 —400 —5740-5720-5700 —465264650846480
48444 micron ref1Tu micron ref2u micron

x 102 x 102 x 102

6300 — °® 6300 — ‘ 6300 — °
L ..p L L {

6250 |- et 6250 ’) 6250 - &

6200 - o’ 6200 N £ 6200 B *

6150 — 6150 — 6150

6100 6100 — 6100 —

6050 |- R 6050 |- 6050 |- i

6000 — 6000 — 6000 —

5950 — 5950 — 5950 -

5900 — 5900 [~ ‘ 5900 {
7I|III|lllIl 7Ill|lllllll klllllllllll
—694866946669440 -60886608686084660820 —-590085898858960

4844v micron ref1v micron ref2v micron

[X] 7.27: event3356-17099 ERD EARI D D4, LEvmhd X TR DI, 450D 2 Dk
V77 LU AORER, ETFRuvZENEThoreyoy v g, e —akmn
(z) TH D, z:590000 ~ 604000pm 7% ecc800, z : 604000 ~ 630000um 7% bulk,



7.2. X 7R 7@ [lshort flight FAE)] DOEER 89

—IKBUG R BIEE L TWDRLF DM S A2 X 7.28 1277, D 14844 D
IR DR CTH D, ZNH ORI FDOX—47y MO TOREME S SFTIZIER L
T2bDERK 72917 T, FEEOIR ( 14844) OFRHR) 1ZTRD 2 B EDE S DR
WY —7  NEERY Y T —O3ER L@\ LTWT, NRer EHE LR
TR — 7 NHROREREFJE LRV,

0.3 0.4
[rad]

X 7.28: event3356-17099 — RS his T ARL 1~ DAL, 4844 OFREMNE # 7RI 1 DR
{ee A



90

[m]

3356-<17099

BT

5120

-0.01 [
-0.02
-0.03 [
cooe BT
-0.05
-0.06 [
~0.07 |

-0.08 [

-0.09

—0.1 L

0.6

L
0.9

H=a— R~ ) RGSOBRR

7.29: event3356-17099 module 1 0 OHEME % SFT IZHEE L72X, 4844 3% 7
KA DRREDOIR, ROJRFEER A —7 > b B ¥ U —%2 A3 kT
TWNWADT/HNRa L LTHFENRD,



7.2. X 7R 7@ [lshort flight FAE)] DOEER 91

— KBS RTAER LRI 0 95 tanf < 0.25rad D DL 1 BN EBHR LT, &
W v U —ORENROVFENHERTE L, ZAINT0%DOEEETEF=2—KY
J DF % — LR RIS & B E LT HIT 22 5 (Appendix), X = —HIFIZOUV T,
B HE =Dt v NI T30 THDH, KTHEIZ 19) OFRBUIETO 2 KD p-1D 1
VE—IEERHLIRICbEND, LNL3IKBIZT 28T E 2 THY I a—
K7 ThdEIFWEETE 20,

T — LRI O ATREMEIAE S, Ik 7 OB E 3,410 EGeV /e, minpr = 0.0915033GeV /¢
Bholz, =a— R ) JRIGOEMTH D,
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FHITE HAU=a— b RISORE

E872 Run= 3356 Event= 17099 Wght=
Triggers set
PHYSICS -1200.0 . S AT

-8.0
6 ® 6 T3T2
12 1200

-1200.0

T2-11

BEOT) 200

Trk Mom chi nht Emul VX
1 00 08 7 411004933 1
2 00 000 411004862 1
3 00 00 0 411004819 1
4 22 0618 411004654 1
5 00 000 411004628 1
6 43 0512 411004712 1
7 23 0417 411005120 1
8 04 0113 411004732 1
9 49 0813 412009057 1
10 1.5 3912 0
11 00 00 0 422005484 1

7.30: event3356-17099 1% J7 DR DERT- (side-view), 9 & DHEBRANK 7.28 |

BITH905TOMMTu—IDDO1IERE2BEICE Yy EBEHDLLIITHENDN, 3

ERIZT 7S & L AL

-
—

1.0



7.2. X 7R 7@ [lshort flight FAE)] DOEER 93
e cvent:3245-22786

R L B G 2% H QIR S — 7y SO bulk HTH D, I mRD
HX—7y hOHAOETOT HHNED S,

Z DRI BREE O AT TRV ST ZARDREE D 9 B O — RKOFEHFH
w—ID 7 Z—IEERHY I a—h T ERIEINTZ, £—RKIGRNED
BrDIHLO—KE I 2—hiFERIESN, Ja—=a2— ) JOF v —LARKK
JGEEZDND, ZONMEI bulk FeD T, FEMENTIC L > THEIZFELSRARD Z
ENTET, ZNUCE D EXT.31LITRTERZ, bulk plate O Fjglil==2— R~V /
FOSRN®H Y, I 22—k F3RAE L TWD, ETEEEOMNT CEOE L7 RENT
(44471 & T4615) ThH D, TR 4447 (p) 1ZX—AD FECT— KL RN HFAE LT
BORLF N OHUEZZEZ THY, ZZHRAEARTH D, F7 short flight FAERKE O
KL L1725 TNy o 72 2 KRDORIA N Z DFREESICAHIEL TRV, Fv— ki1
® 3prong FREETH H Z L 3B LT,

X732 X EnoWkd-pn—ID DOy bOETTHD, FRAITD 2 & 3 OIS
Moa— bt ISR NSD I a—hi & F ¥ — LR TRREOIRO I 2 —hi 1 Th
Do

AN

/ /A

AISS
apme

v

4 7.31: event3245-22786 bulk & FEHEMNT DFER, bulk —H#5r 2805 A=K, (o
Fl1i short flight AREEERIR D5 & LToki 1)




94 FHITE HAU=a— b RISORE

Drif EMcal. — ||| -
Chamber -
ECC+SFT %
Hybri £ 8 W
1.0 m MMMMMMMMMMMMMMMMMMMMMMMMMMMM = 3
0.5 | 1
50 6.0 7.0m e i

7.32: event3245-22786 LN OkO - p— ID O v N OERT 2 B3R RN
DI 2 —HhiT, 3VT v — LKA DA D IR



7.2. X 7R 7@ [lshort flight FAE)] DOEER 95

e cvent:3345-00880

— RIS R OALENL EFED S 3% B O FAZHAR Y — 7 > b D ecc800 DEH TH
5o KIGHNOEH—7y hOHOETLTHFEED D,

— KBS RAZINR L TV DRI 7T AR T, 1 ARDORLA (27245) D3 BB mUTxt LT
) dpum CTHREEEL TS, ERENOAESMZK 7.33 12737, —IREILHEND
R 2R FIERAEL TRy, EBTRIERELERA TRV, SFTOE v b
BT v T —ORZEEAEE D L 1 RORLT (27333) BNET Th D algetEn b
% (IX17.34),

X 7.33: event3345-00880 D — IR i s> & DR+ D 454, 27245 HSAREE DO BEkL
F DA
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3345-00880

28132
g

/820

45

[X] 7.34: event3345-00880 ® SFT Ot v b, T ¥ U —DIFEN G 27333 D1
WETThDHAREMENRE X DD (KiER)



7.2. X 7R 7@ [lshort flight FAE)] DOEER 97
e cvent:3232-18635

— RS RO L5 3% H ORFER S —7 Y FObulk 1 THH, X
JEEN DA —Fy FOHOETOI2 M ESH S,

— KSR L O RAEL TV AR TOHESH K 7.35 1257, 09 HL0D—AK
(7191) ZBUHE UK L CHI 30pm CRESE LT B, 2 OIS bulk FichH v, F
WA IC L > T—IRBUS R BFRAE LR - O R 2 ravth 28 > T\ D Z & D3R
Txfzo SFT DRy MIMT.36 (ST, MUKT (T191) OROIFEHAR S — 5 >
N COHGELA DR E Z 1L, JE I NTEBEOE & FJED 720, 7530 DRI EE
VX U—DREOET O BT ORI B 5 MR O TRERE Y 2 — L ~D B
T TRV, AR IROER R 0.20 08 GeV /e LR,

[raa]

7.35: event3232-18635 D — WK i 50> & ORI DA FESAR. 7191 7SR EE D Ik
F O
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3232-18635
4
r ,4, 8_0.08 » Tt
0.25 0
r -0.12 \"‘L )“‘ -“ : A
0.2 k ~0.14 748
-0.16 e
0.15 -0.18 I 5388
=
-0.2
0.1 o
| 7388 o 0, ﬁ
0.05 [ £ T ~0.24
7191 4 o6 i
0 I 1 ] 1 L UTEZ80 cCl o Lo B et 2791
0.6 0.8 1 1.2 [m] 0.6 0.8 1 1.2 [m]
U Vv

7.36: event3232-18635 @ SFT Dt v b, AAEEDMREAH (7191) AR DJRFEZ LK
Z =7y F TR TV L BELIES & HEE & P E R, Bk v U — DI E)
5 7530 DRLT-BET Th D ARMENRE 2 b D (CRAER)



7.2. X 7R 7@ [lshort flight FAE)] DOEER 99

e cvent:3351-10406

— RIS R OALENL EFED S 2 % B O FAZHAR Y — 7 > b D ecc800 DEH Th
Lo BOGENSGX—45y hOHAOETIZI8EHES D,

Z DA ET DR O A FEE AR IR 7.37 IR L7128 ) TH814 A = —hi 1T
&5 (17.38), L T5814 & 5817 DFiF7A% 3.3um THEEL LT 5, 5817 DFREHS
IFAENRRKE VO T, EEERE OO LEERMBELORGELA ORIE 2800 Lz,

7.37: event3351-10406 D — R is iy B ORI 1 DA FE43 AR, 5814 78 I = —hif-,
5814 & 5817 7% 3pum THHHL L T Y AR D IR,
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3351 Event= 10406 Wght= 1.0

8o
in

TR

U o

[

a8
o3
[

7
1200 P2

el
o

BES ] 1200

Trk Mom chi nht [Emul Vtx Tl
I 300 | 11.822 541005814 1
0.0 | 0.0°0 341005817 1 L
3 0.0 L 0.0 0 3541005405 1
4 00 000 541006757 1

X 7.38: event3351-10406 D pn— ID 7 > X —Dt v OMF, I 2—kif & FRTE
SO 123K 7.37 D 5814,



7.2. X ki@ [short flight AR¥E ] DR 101

7.2.4 ERIREHODEED

AIROEY , N YO RERON Y 7 750 RIZiES &K < R & EE)
BN SWNWE ZAICETT 5720, B & LT minpr 123 LT 0.08GeV /¢ LA
F ROEEEIZE L T1GeV/c L EOSRMEZ DT T2 EEOE Lz, RT7.71
INBIZDOWTORT, ENENZ VR & F ¥ — LR TOBEMTH D, ¥ VRO
BRHZARIT A% L HFED DL, 2==a— M) JISICHTHH V=a— R /X
IS DEARE SN ENET D E WL 0.78 f & 725, M.C.simulation {2 X5 % ¥
KOV Y D minpy 751X 7.39 L7256,

ev AR IE fl Orink Py pr | OB | HIE
[mm)] | [mrad] | [GeV/¢| | [GeV/e] | lepton | lepton

3356 17099 | BkAK <09 >27| 3471 >0.001

3245 22786 | ~— A 0.4 41 | 4.8T78 0.20 o p* | charm

# 7.7: short flight AREED RGO £ LD, EE) &L 90% D HilH,

¥ 7.39: M.C. 12X %% Tk DAL A0 O minpr D53AR, (2 AR Fc bz Hdf
OFITERH EINTZHDIZONT, )
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725 NYYTSHOURDORELY
NFOVOZREBENDHFS

M.C.simulation T/~ Fw > D ZREZEBIGITKR LT short flight AREELESR O FIE
Z itk T B IVTZ minpy 534 21X 7.40 12783, P > 1GeV/c. minpr > 0.08GeV/c
DEMEMZ D &, P TORIGIZH LT 0.24 KOTREF, JR AR TORIED
IBRTEOMS . A=Y =BT OMWRZIT> THRE L KD D020t D [16]
ER—ZRTORIEEIMZ D & 0.290 ROTFRBRD short flight AgEEE L TR SN D,

IO b —WEIGRICK LTET, L a—hFORELZITV., WED LY M
JEEFESINTEbDIETF ¥ — LKA DNy 7 TT0 RETRDDB, ZUKAFOD
RNy 770 REFRbRy, RHSNTEKEON, Ef==2—hr ) /L Ia—
=a—hU &AL LT, ﬁ@ﬁV/FﬁfkﬁﬁﬁV/bﬁﬁ@w%3l‘%
FEEDNHEE 0%, I 2 —hFREOEEL 0% LT DL, MREIEA~T f =
1/4{N.C}+1.5/4x (1 - 0.7){ B FRERK}+1.5/4 x (1 —-0.8){ I =2 —hiF[FE
KLY DIRE 30D, o TH T =a— Y IS 2Ny 7 7T 00 RiZ
029 x f =013 & AfES b b,

X 7.40: M.C. | TR LSO R U THARE SV D minpr O AR, FUBRITRRAL
%@ﬁﬁiﬁqGﬂudxtm%@

Fry—LHFERRENODFES

203 BT D RET ¥ — LKL OHIFHEIL 4.3 H T, £D 55 [short flight A
B IR0 11 ERES bND, ZHUCKHT 2 MH#hE1E M.C.simulation



7.2. X 7R 7@ [lshort flight FAE)] DOEER 103

£ minpr \CHT D EMEOBBTRTAL Lirotz, RTHRYSELTH AL
A7 0 b7y 7 OBEBRENKLIZGETH S, ZHUT LY minpr > 0.08GeV /¢
DRUEDOT T, 0.4 RSN D EARbOND, FU=a2— ) JRISD/N Y
U 75 RELTIE, —AKOWERF~DMEEICIRS 2 & Tkt (0.4) 2035
TO0.22M & 725, F7=short flight FEEDGA. SO F T v — Lk 723 L T
—HIETRHOZONTEGARICHL X VR T ORREO NNy 7 750 RERDN, &
OBUX0.09EIFIND, ZNOEDF ¥ — LR FNF TR FORREO NNy 7 757
Y RIZRDDEF—REISREPODEF, I a—hF% RARTHEREZNTH LT,
(0.2240.09) x (0.5 x (1 = 0.7){ BFRER } +0.5x (1 - 0.8){ I = —hiFRFEK
A1) =0.076 il & RFED Hivd,

o> Wi

L 2
>R

7.41: M.C.IZ X5 F ¥ — LK 1O short flight AAEED K HI 2=, MU A ecc200,
F:ecc800. =f4:bulk, BV D5 L THHIHNIT —FEY OMEREZ N L= D,
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7.3 A OHF®D lNong flight FRiE ] DIFEFER

ZOWFTIE=a— ) JOSHENB BRSNS Z VRIFORB DR E b —
AUTHE SN2t OB O 0 2R 5,

Praveh 23 0 AT Smrad LA LD D& Lo, RICHH L2 REFO i
th23 0 RN ¥ TR ORRETH D Z L 21D D720, EHERZIET 2 0LER D
5, ZZTOEBERNEDIEELET 2 HIIT, Fodrivdhiay v /A5 L REEREIC
% LT Tink x fI(=kink sFE TOMERE) < 500pum) OFFEE, Hravihn v AL —
WS RS DR A BT LT (O > bl 6, = BLOME] OFMFEMZ
Too HIEIEAN RO ZREEZIRS DIZHAR T, BREIDISENDRE I AET
AT D IRTEE) B ORI OB BHELZ R OICARTH 5, K 74212 ERtoS
% M.C. TIEo 7o & TR O3 AilC EHia TR Lz,

o E
S -
=l C
o L
-1
10
-2
10
o] B I B A B 3 | |
’]O 11 1 L1 -1 11 1 11 | 111 ']O 111 1 I I I I 111 1 11
o 2 4 6 8 10 O 01 02 03 04
fllmm) them(rad)

X 7.42: M.C.IZ L %% TRIHAEED /345 & long flight FREERETR O %2005, /2
B4 8 & CORERE (1) & AREM B (dth), A2 TRl DR /A (them) & AR
FE (dth)

7.3.1 B OMFREROZEVHL

Z 7 kiF- O long flight AREEITAREE A THL (Z URLF) & IRD RO 431 TR
M ESNA%E L, —IREIGAEPDO—#HORB & L THERSINDIGERH 5,



7.3. X kit ® [long flight AR DEER 105

—HOTRYE & U THER STV DIGE IR LIRENA 2 50FI L C LT 2 EREOAE
FENENENDEMRD 7 4T 4 v T 2T =1 L TRbREL RDFTERER L
LTk,

B LI 2 KOPFrvliNn 0 Iz oW T, EE#EZHEL pr KO-, X743
ATV S ) DA EE L pr D3 E R T pr 3T pr > 01GeV /e DEL L pr <
0.1GeV/c DFERIZZ PN TN D,

I 30 fr
20 j
] 20 fi
10 M ]
B 10 T
_I—IT‘HI v A v bv v vy 0 C |_||'|| 1 | o4 | h |
0 0.05 0.1 0.15 0.2 0.25 0 0.2 0.4
[rad] [GeV/cl
dth Pt

7.43: long flight FAEEEAH O FAE A L dth (/£ K) & kW X EEh & pr (X)) O5F

7.3.2 ERORIGICOVTEF. T 1—HFOREEFMGENR

BRI DS, L 2—hFOREZLZ, pr >0.1GeV/c D 5 BIOFEZIZHONTIT-
oo RBELEFGEZRTIRICELDI, ZOIBL2APETERESNT, o
FOSENORAETHE T, Ja—kTOREDLINL5HICONTITo7e, £NE
DS HDW TR 5,



106 BUE Hu=ma— Y MIROEBRER

ev O fl Oxink Py pr

[mrad] | [mm] | [mrad] | [GeV/c] | [GeV/c]
3024 30175 20 | 4.5 93 | 297773 0.27
3039 01910 65 | 0.28 90 | 4.6%5% 0.41
3333 17665 11| 0.54 13 | 21.4+344 0.28
3263 25102 190 | 1.8 130 | 2.0722 0.26
3065 03238 258 | 1.5 230 | 1.2704 0.28

# 7.8: long flight AAEEO A, EB/EO T T —13 90% DHiPH,



7.3. X 7K1 ® llong flight A1l DR 107

e cvent:3024-30175

— RIS THRA LT —ARORL -3 4.5mm E- 7214, ecc200 D<X— AT 93mrad
DAEETHREL T\ 5 (X 7.44),

JAFRERER & — 5 > N TR O BRI 712 > TRAET DR (R 1-I2x% 95
A2 AO = 20mrad, FERfE Ar = 38um) iﬂ*ﬁﬁjéﬂﬁo Z—7y MZEFEL TV
LD S 6, P THRAELTLESND OO ERK T7.45 1278 F, UKD
’Cﬁﬂ*ﬁ%@iﬁ{ﬁ (A0 = £25mrad., Az = j:5|0um| ZHN D RO WIFHEZ KR D 5
. 50[A/em? - 10mrad] x (525= x 5) x (25) x 15 = 0.025 & L 72 %, T Z Tk
%@%fﬁ) 120mrad THDHZ L &2FE L, 2% B, 3EFRH OFEIMNIMAE & DR
TE . BRI 2B U o AR ORI 2 BT 7o, 0. ZOFRAELTRFR

— RIS D 70— 2'7 FREED v DFETFXERR Th 2 HIFHEIL, AR 2R L
+50pum ORI FIZIR > T2 B HF RO EFEZ 1 SR O S T & A E D RL1 D ARl A
E#ETH D P?fﬁ@ﬁﬁ THISTAEIZ y ORBEBT T2 b DIZRDITT TH D, EE
@%f%iO%ﬂ@“l&#ée ecc200 D i1%%§~wmmibmﬁ1
(v DAF x5 x107) LIEFIC riﬁw — 5712 LV 3GeV /c DFET %,
DEFE D 0.44 Jiht KB L?i BB SN DHERITZ0.2 TH D, UJ:J:
V. ZOREOIRKFITET & I—JﬁE L7 (X 7.46), BFEEITIZCELD, v 71
N7 w7 DEEOHBENTITRL, MENITRFRBELTND Z L & (RiES R
WX OEFDAHREL TWD Z ERERTE T,

MOIAERL IOV TIEE T, =2k FERESNTZ DI, ¥ T =a—
N RIED VY MNIGTH VRN T = ed+v,+v, EWV)REE L7-FRLEFE
L7z, SFTOt v b &KX 74712~ 7,
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EXP.:DONUT
3024/30175
MOD.:ECC1
L »glectron
E|ectr°n . e
—— Hadron 3&3@8‘,
sssseseses UNKNOWR
FL.=4535um
6,4c=0.093rad
P,=265%12Mevic 800—
P=2.9%) SGevic Electron 400
T . 0 & Electron
e et ® ol
-800—
| P O | et

744: # U ==a— VU /K long flight FAEREA (3024-30175), T — e+ vy + 1

0.4
& S 160
03 3 § 140
0.2 J
E : % 120
0.1 & ~ 100
a S
0 F 2 80
-0.1 60
—0.2 F 40
-0.3 ; - 20
704 :I | 1 | | 1 | | I Irlv"vl 1 1 1
-0.4 -0.2 0 0.2 0.4
[rad]

angle

7.45: JE X AEIN THAE L TV ATRIFO B — A%t T 2 A0, BRI AREED
R OAE, AR AEROEE (T2 7 A LR, SfE3EZ A b
UL EZFRLT25A)



7.3. X 7K1 ® llong flight A1l DR 109

X 7.46: & R RAEEDIROE T [FE (3024-30175), KT —KSJE 805 D 3 KD
REF (K#R) &~A 7 v T v 758k (M) 2R, HPoH ORI 4.5mm

RATHEL TS, BRFIZh> TEFINREL TR, EFLFEE LR,

Eo2 Eo2 L L
F H:l.
0.15 0.15 F I
0.1 P 0.1 E Ji
L n %1
0.05 L 0.05 £ || 4
L ‘i‘.h‘:‘
E “%“"5;:
0 ] 0 E I
—0.05 S —-0.05 [ T
0.1 * —0.1 F
~0.15 L ~0.15 E '
0 0.5 . 0 0.5 N
U—projection [m] V—projection (]

¥ 7.47: ¥ ==— KU /& long flight FAEEGEA (3024-30175) O SFT Ot > |k,
[4391) DOIEEEN Z TRiFDAREDOE, [6415) OTRBRMIARIZIA - TIAE LIZE X,
[4223) OFRBMNIAERIEIEND X —7 > MO F CORICEKIELE T 85
265,



110 BITE FU=a— b SOBER
e cvent:3333-17665

— RS A CHAE L TR 728 0.54mm %124 FE 13mrad OFREES L T\ 5, AALE
sl ecc800 DAR—AHFTH 5 (IX]7.48),

ﬁ%&hﬁ& 7y T HREE D IR IZVRh © THRAET DRI 128 A (AR 1Tk
THAERE AN =T, Omrad, FERE Az =11, 9um) RS/, ¥ —7F v MTERES
NTWEIRFD 9B, P TRAELTLESNDS OO ZX 7.49 (2, kLT
B> TCZDORYy 7 7T 7 RORBBBEN D I EL RIS 5, HEDORKAO
E— AR 5 AT 15mrad TH DO T, AEDO/NI 728555 (0 < 0.025rad) DF
FE (96 4% fem?) & FV T, £50pm OFEFAIC 96 x (45) x 33 = 0.32 K B HIFE S N5,
et DIRITHRRL T 2B L7 1 R RICE SN D HROBITH 5, 1> T 2 A M
HENDMERITRT Vo341 ED 0.04(=1-e 992 - 032 xe 02 LD, 72—
WIS IS D 0 — 2y DRREEIZ & B v OFEF- AL O ATREME 1T AT H O fdl & R4
K#ﬁmﬁw — B 712 XV 20GeV/c DETH, ZOHAED 1S EBH LT

SICE DB SN DMERIZ 0.7 L AFEb NS, LEXY ., Z OREDIREL

% FEFEFRE L (K7.50), RBFEFTICLY, v~/ 78 87y 70BEEOM
EWTIE L, ENICRIFRBEL TWVWD Z ERMERTEZ, BIZT—HXNT~A
sna kT vl UTIFEELRWEAR T 2 KD Shu, B v U — O 2
MRz 72 o7, *ﬁﬁéﬂiﬁi)wkiﬁ!ﬁﬂﬂ EN *i%lﬁiﬁ#*%“ﬁi?%i& LTWD (~1um) 7z
D THD, BRAIZH > T R D =&y CEE &2 B ERELIC L - T
Kon L, B @Jﬁmﬁf X o> Texponential CER/LF—ZPE L L TODHED
%m&mﬂ7m\§ﬁanl7mei Z ORI E D BRES ¥ T —DNIRD X —
Ty NTCTHIZHEZEL TWAEEMERH S 2 61T,

—KBIER P DET R 2 —RTIEEEE T, T — e+ v, + v OFEFITH D,
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1200—
EXP.:DONUT -

3333/17665

MOD..EB2

..__Electron

T 100m -400—
e Electron | s, 200 ,'f" _800—
—— Hadron  3ofwrad
s UNKNOWN 120 l—
FL.=B40um

Oyink=0.013rad ; .
P,=278%2"Mev/c Pois 800[—

14.4,
P=21.47,"Gev/c

Electron T Electron
T T

-400—

-800—

I T o e
X 7.48: # U ==2— KV /&) long flight AREEEA (3333-17665), T — € + v, + e

0.4 ¢ - £
F o =
0.3 € 80
E O E

0.2 >~ 70
= | € 60 F
- < 50 |
0 & O H
£ = 40 B
-0.1 H
ol 30 i
—02 20
-0.3 | 10 é_
_04 :l | | | | | | | I | | I I 1 | E
—-0.4 —-0.2 0 0.2 0.4 0

angle

7.49; JER BN TRA LTV BRI b AT 5 ST, REIAHEED
WORE T D F B, ATBQ AR OBEE (3% 7 A2 M LA EER LT 5E)
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7.50: 2 DRI AAEOIROE TIAE (3333-17665), XH DR WIRERA Z v ki 1D
BT, FREFCIR > TEAABIEEL TWD, PIDOE I 0.4X ZICR b,
X D R TIZ 2 7RO AL A 0 1T BT & 2y,

3333 17665
Daughter slectron
25 ror—t T
20 T
z H
E 15 : {
b= !
£ /
g
5
10
= tot path 7
7
t/
Y //'
|
s / A
e |
o[ . e |V Jocation
} }
40 45 50 55 80
Plate Number

4 7.51: (3333-17665) DIRDRL AT > TRFEZFARZ — 7 > b DKLy ClEB) &
ZHE L7, AR BT, fEESIC L > TRHICT I ALF—2FE L LTWVD
ZEBTND,
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T0.15 1010
= ©.125
0.1 0.1
0.075
0.05
0.05 .
0 0.025
. 0 !
- i
—0.05 B |-0.025 ;
£ | —0.05 3
—-0.1 F | :
: 0.075 !
—-0.15 iR L1l4 ; B 's —0.1 B . I I
0.4 0.6 0.8 1 1.2 0.4 0.6 0.8 1 1.2
U—projection [m] V—projection [m]

X 7.52: (3333-17665) @ SFT Ot v K, 41101 OFEFA ¥ 0K D FEEE DOFE 1
T DR MRS — 5 N THRIZEM Y v T —D0BRBEL TN D,



114 BWITE ZU=a— ) SORR
e cvent:3263-25102

—ODORIFH 1.8mm & - 7-% 130mrad ODFFEEZ LT\ 5, RRESIIEETTH D
(¥ 7.53), WP FIEEFEbIa—hiTEbRESNT, "FrYyEZEXLND, —
WG SN DEA. S 2—hiFORAEITRL. 7= h+v, + X DIREOEMTH
5,

=
3

3263/25102

N

e

MOD.:E/B1 e ":.____100

~-Electron %~ 200m [ﬁxd

L L I R

—— Hadron 3(;ﬁmrad
e UNKNOWN

F1.o1300um o

B4ini=0-130rad r 400
P=2461% "Mev/c s 300—
P=1.9'27Gevic 200(— X
~ 100 -
g — k-
o A100—
-200)

S
T

|%//////%| [%//////%/]I%/////%I -400
X 7.53: U ==2— U /G long flight MMl (3263-25102), 7 — h+ v, + X

-300—
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e event:3065-03238

—RESRIE bulk FCTH D, — RGNS DOOEDORLFH 2.1mm & - 7214
BT 230mrad OARELE L TS, BRI Fe THDH (X7.54),
D — IR D> & DRLADRA AR F — 7 NHOEBWY ¥ U —DAERKIZ LY
BT EEE SN (7.55) 72D, ZHUTEF==2—FY /) OF ¥ — LKA RSUS
ERE ST,

_ 1200 \m
EXP.:DONUT I

800—

3065/03238 Electron .-~

MOD.:E/B4

100mrack
-Electron  *, 200mrad z Electron:‘
— Hadron sodmrad )
e JNKNOWN

FL=2i00um

Oyin=0-229rad

P=276'0*Mevic C

0.4,
P=1.2{);Gev/c

| ) O o

X 7.54: Ef==2— NV F v — LR FEROE long flight AREHEA (3065-03238),
—RBUS RIS ORLFNEF L FE Sz, BIZIEr® — 2y DT <N Ek %
AR LTeBIE b Tz,

<
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X 7.55: — IR IEFEARL DB [FE (3065-03238), X D WFRBRDS — R S A2
DD DOFFERLT T, FREFTIE > THDDOETRHH 0.4X BRIEEL TWD, Kk
ST T AU IR L TR WIS R EE D IR,
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7.3.3 ERIREHDOEED

long flight FREELRR I W T, MOEE &S 1GeV /c LA k. pr 73 0.25GeV /e LAk
EEU, Ty —LRFOREEME Lz, RT.9ICH RO 4 G, T — 24
Wi DBEM LN E DT, Z 7R FOREZIRITN 6% & A bhe=
MY VEINC T 22 U =2— ) ) OEHEEREZ % LT 5 EMFHEIZ41ETH D,
pr DEAFITHT D RHZIRILK 7.56 (28 L2, X 7.56 THIO IR TR & —
FoNIATERLTEY, BUOHEHIZ~A 70 b7 v 7 OBRBEEEZBE LIZGE
Tbhb,

ev O JU Ok P pr | A Bt s | HIE
mrad] | [mm] | [mrad] | [GeV/¢]| | [GeV /¢ | lepton | lepton

3024 30175 20 | 4.5 93 | 29733 0.27 | e T

3039 01910 65 | 0.28 90 46758 0.41 | h T

3333 17665 11| 0.54 13 | 21.4* 144 0.28 T

3263 25102 190 | 1.8 130 2.0722 0.26 T

3065 03238 258 | 1.5 230 1.2703 0.28 e charm

#7179 20U, Fr— LR TAEOBEA., REDOIRKL TN E T OGEITIXERZ H
BLIZ Ko THIE L7 iEBh B TIRME & &5 2 DAL 5 72 BN & DOfEIC (*) 75:0 \J7z, iE
im0 7 —{X 90% DHEH,
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90

B o
5ops fo S
8 B g
8O [t R T R
W W ’ % ;
F o [ |
75 g e
o @ 3
o o ‘
L o S
- °
OO [t ‘
L i Long P>1.0GeVv/
60 0 | L1 | L l L1
0 0.1 0.2

P; cut GeV/c

X 7.56: MC (ZX 2% vhi+® long flight AREERZR O H 2R, MU MHecc200,
Hiece800, —f4:bulk, BBV OSLTHLIENIT — XY OMH=REEE L

T=%a
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734 N9UTSIVEDORELY
NEOYOZREENSDES

M.C.simulation TYES 728k DN Fa > D ZIREZEON, ¥ TR T DRREE & Jik
HABEMED & B 1-prong DHELRO | IROEEY &34 & B0 X EB) B0 Am & X 7.57 12
AT, ZAUTKF LT TR DA &I 5 50k, EEE P >1GeV /e, Bfim & &
B pr > 0.25GeV/c 2L > T, ZIREEDO KB Z ] BRS FHNTE DH, 20O
long flight AREEEMICKT T D233 &0 203 SEH 0.54 AR RBEL 5 b, =
DEE, R EERPOISIZE LT, EINTHE O —Y =BT L
ZFEENT TR L T, N Re oo ZREZR &R DORRE E ORI % 9FNLDT 5
ZEWTEDHELI[16],

757 N R D TIREGEOAA) & SEE) B AT, AR OB S 1GeV /¢
VSRR NP

INHON RO ZREEON, —IRKEGENBIHE L THWDRIFOEf, I a—
WTDORIEIZL>T, Ef==a2—hr )/, Ja—==a2—bF ) JOfEI LV Mk &
HATIUL, 2B TF v — LR FERIED NNy 7 T T R Z T =a—]
U ROy 7 7500 RZiFe b, S KSEON, EfF=a2—hrJ /
Ea—=a— ) ) ZRAHELT, WMEI VY MISEFRMHET LY FRISD %
31, BFRIEDNHFEZ 10%. X 2—hiFIREDNHEE 80% &35 & MEISE~IL
f=1/4{N.C.}+3/4{C.C}(0.5x (1-0.7){ ETFRERK} +0.5x (1-0.8){ I =—
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KL RIERIL ) OR300, s TH UV =a— ) VDY 7 757 R
12054 X f=024K)5ERFES BNLD,

Fry—LHFERRENODHFES

203 BN 2R E T v — DKL FEOBFHEIT 43T, €D 55 long flight AA
B boid32M e RS s, TSR D&% M.C simulation (Z
Ko Tpr OFMHTH LT T.58 L HAES o7, BV HOSLTHLIANI~A 7 vk
AL FOBHNREZR LG E THD, prilidT 284272 LTHRBRES
RN T v — DRIV EE S 0 A NS BIEZRRAE O TR L T L £ -
TWLbDTHD, E>TP >1GeV/e, pr > 0.25GeV /c DR THET v — LKL
FHRRHOMIFRHMEIZ 1.95 & 725, # U =a— M) JROSICRHT Dy 7 o0 R
LT, —AROMERL T ~ORER (0.4) & —KEENDOET, I 2 —hi 7% ik
THEREZ T T, 1.95x0.4%x (0.5% (1-0.7){ EFFRERK}+05%x (1-0.8){ I =2—
i 7-RE R Y) = 0.20 B RAE D B b,

[ I | i

7.58: MCIZXDF v — LK1 ® long flight AAEE D=, Hiecc800, M
ffi:ecc200, = fA:bulk, BV S5 L TH D HDOET — X B HZh=R 2k L7254,
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74 HEFY¥—LRHFICLEP2EFOCHRIET HIHRFOBR
HED R

Ay =a—F ) JRISOFHLE 705 Z TRiF 235 BT, #okite B
RO 2 b OMET v — LH ORI RVWMEEE 205, RSN DTF ¥ —
LRLFONOKI 6 HFNZHFHETHY . ZZ2BHT 252 & TF v — LR FAERRKISZ
K0 ELHEPDDENTED, FTMmELAMEZTLE > ZBNDOH D —RAEMRL
T ZIRBOSHEIZBE LT, YRR O AR BRI T2 o TE VB
T ¥ — DR FRAEBEOHIEZ TR DR E N H 5,

AIETE TTRHERE LTER 203 ISDOHFITIE, 774 Ay OB TH VR
FREE DR IXRIERR DS, HYET v — DR FIRRITII SR 2 E 1o TSN 15 FR
GENTND, ZNHLERE 188 =a— kU /IS OWTHMET v — Lk 7HR5R
iTo T2, MR LTS
e 3/ AL ML ED ZARLL EOFREBFS — I L TV D =,

o —IRBUG A D FIEZ 5mm LANIZH 5 H,
e SFTIZhit RNHHZ &,
Th b,

ZORER3IODOFEGEZRM LTz, —REIGAEND X 2 —ki LB FRREL TV
HHDONR—2FTDOC, Ia—=a— L) /) EF=a— ) /JOMEI LV MTED
F X — LR FERMIGEEZBND, 7Y O—ISIIRAED D EWILT 5 KO0
R DFAELTED, —IRBUSRD DIA LT PR (FHEF 6 L < Id strange
quark Z & e HRMERL ) NIR P L “IREREZEZ LI-FLE L E 2 b5,

188 SISk 5 HMET v — DR FOWIFHEIL 5.9 A S, 205 6 EFio
FMETHRHEESNDBDIL3IETH D &AM bitle, FEBRICHRIE S 2 IS
AR OHFE CHIfFE Y TH D,
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7.5 AVNTFRERERDFTLD

Z RO short flight FAEBEOERR TIL, OEBE P > 1GeV /e, minpr >0.08GeV /¢
DERZ LT, 2EEHB-, —2FIa—=a2— ) JOF v — ARG &
ElLle ) —2DOKINIF V=2 — ) JRIETH-T, Ny 77707 FiEn
R D ZRERE T ¥ — LR 5 021 JKn & RS bhvd,

2 R F O long flight FAEDEEZR TIZ P > 1GeV /e, pr > 0.25GeV /c DER%Z L
THNESTE, 2B =23 KSR NLELFDIRELTEBY, Ef==—1V
J DF e — LRLFAERRBIG E FE ST, ARISIEF V=a— ) JRILT, Ny
TI 7y NI RNa o RjREZREETF ¥ — L5 0.43 Bt & RS bils,

F ¥ — LR 1L short flight FAEEDERRIZIS W THIFHE 0.63 fEIZxF LT 11E, long
flight AAEE D PR IZIB WV CTHIFHE 1.95 EICxf LT 1 fEsii s e, £ T v—
LR FDRREORKH 2 AR E 39D & = A 22 57-, Zh b ORI
PREDHIPFNTRZY TH D,

long flight AREEDERR THL LT 4 %% W2kt LT Z ki OREERE & — RS
B ORgH A EE % M.C.simulation |2 AL HARD | K TR TRRIZH U
R 1 & L“CW}EO)@D\%HE%:%OTD\ b ::“Cd) M.C.simulation (L% 7 == — h
UV oxpF—r4ie LT 2.1 2 A L, PHYSIAL.7[13] Z VT Imm JEO#
WP TT RIS S, FBELLZ VR ORREICK LT, long flight A
Dpr > 025GeV/c ThHDH I LEERL TITo T,

iﬁt LCHEBE 72 CH VRO A I3 DOk O A EE ¢ &

FL,ABSIZOWTEHNRD EHT.60D LB \?ﬁ'ﬁ‘éo A L NS Tl
m?'-é L oo CRERBCE F it S v 23, [X7.60 T i%@@\ﬁﬁiﬂﬁi’b
TW5b, Z ZIZEA TR Lz M.C.simulation [ZRTROEEIZY T =2— KU J DT R

400 [ AI3024-30175 300 A:3024-30175
- B13039-01910 C B:3039-01910
300 | €:3355-17665 200 K C:3333-17665
H D:3263-25102 C D:3263-25102
200 B
100
100
:Ef D
0 _‘I I ||| Lo | 0 NI B
0 2 4 6 8 10 0 0.1 0.2 0.3
[mm] [radl
Flight length(long) tau angle(long)

X 7.59: # kit @ long flight AR OFREERE & kA D MC & O g
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VX —3 A& ., long flight AREE D SR TIERK L 72,

AT

7.60: — WG RCHAE LTRL D & 7 RLF-125 4 5 /A B2 (long flight ARgEd 4
BEfil).  mARIE M.C.simulation,






125

E8E F&H

800GeV a4 7 L THEoTe=a— VU / (v vevy) ST, AL S —
7y MZRI1100 B0 =2 — h U VRO EER L, £D 9B 499 SUSIZ DUV TRF
Wik % — 4y MRS SO 237, 262 KOS ORI L=, 262 KIGD 5 5
D 203 INZAHDWNWTH T =a— kU J RIGOFEHLE 72 D\ Fam TR 5 & UL
Ta2RKR LTz, Z URLT ORI & 256 (long flight AREE) & FAEEER DIRKLT- D
R H 03 & 554 (short flight A3EE) @ 2 DDA /0T THRNT 24TV, long flight
AR 4 4], short flight AREEMERE 1 612 BH L 7=,

SHIEHT By 7 7T RIEF v — DAERKIE LN K “RKEERE 2
Hivlong & short (2 LT0.43, 0.21 KR & REOND, . 2TOBEMHN NI T F
U RTHLIERIIRT Vo 1.9x 104 ThHY, g v =a—hrI
PR LIEEE 25,

ma— MY RN T DX T =a— N JOERERII, ¥ T AT U EHT
BT D F v — LRITIZ Dy BWEENDEIG & Dy — v, OFAERNDEICERT 5,
205 bR (B(D, — 11,)) OEILEZED 6 >OERIE T 3% 5 15% & K& 72
g% > T\ % (Appendix), DONUT @7 & AR—H /L TAS L7l 5.3% 0> 5 FLFE
HLOoNDHFT=a— ) JOEERIIINT, 2O LEXX TR TFORMIERELEET
% E203FD=2— KU JBOSHIZHIRF SN D # Ui O3 long flight AAEIZ 4.1
fil, short flight FAEEIZ 0.8 Bl & 72 V| FEERITHH S e —&H L5, 4%
B R OFEHIR AT 2 L TS D, — tr, DREREZIETHENTE D,

DONUT ZEBRIZIRFEEEHR Z — 7y F (ECC) M F U =a— ) ) ZEERHTE
LG THLZ A L, A TERFZHLETHHARD 7 V—71L CERN
DIEIRZE T2 v, = v, =2— U iRENE AR H FEBREHE OPERA[22] % #dk
LTW%, ZO&EIX CERN OII#HEETIES I =2 —==2— MV / % 730km BfiL7-
A % U7 D Gran Sasso HLFHFZEETICAT TS L, Rk & —75 > ~ (ECC)
THEMRHELE S LT 25EBTHS, Super Kamiokande O7Z L7z==— KU /I
BOFEICHRRE XL 2T TH S 5, A0 DONUT OpfRiT 2 O OPERA #E
DOIEFEEEDT-EVWZ D,
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HSte=a2— MU RS ZIRF RN 2 2 &I RBL 7289 450 SO (=698-
262) IZOWTCET 2, F72 MU H— SN HFL0 5 OO L (BUAE 698 i)
(ZOWT BT AREMEN RSN TV D, BT I0FOF U =a— Y J RISH
BRHEINDTHA D,
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ATEE

ZOMREED DI T > T, A HEKRY:FFOFHRP NS, B EER
FERERANDITZ L OBE EHIFEZ W72 & £ Lz, R RO
PPEATIROBR%E L7 B BIRBIGE A B 0 & (UTS) 72 LIIFE R bV E A, FplE
REWMDETDHFHOF 221, HBHOMEERFZTELLOMEEHEEE L, 4
TR TG TEOREHFF K, MK, HEHBEEDO S 2, BUEIAGERTFTOEH
H 5 — K. Fermilab @ Byron Lundberg K& #ld &35 7 A U 7 OILFEMEE .
BOF 2 RKREBWEEIC/R D £ L, MPERFOFARBBER, BMHEERFED
WRERE—Bh#EEZ, IMAREZIC, B ERKICIEIr ot F 2930 5 L TR
BIS2 W2 & E Lie, F 2Rk A & BRSBTS CD fEF B = ORI
1%, FEBROZITIZHE D B2 R FHBICB W TREBHERZ/R D £ LT,

BB, W EEOMEITITETCOHTENS XA THEE £ L, EEHW
LT,

S
L
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T %A HKOEH

3204V IDRE (X5.1)

Al SEEDER

WE T OZ EERBEL ORI AL(E) TH Y ADHD 10 B ypuane = 100 £
ShB [, 22T RS TEEHEELTE Y 2 MEOELT f) = LBOEY, 1/¥,[1 +
0.038In(1/X¢)] ~ %W—XG ThD, E>THALE)IZBWNT, FROF2 %
HYEICE 25 L, A1, A3 OMEONMTS EBEREEL L HIETT — D& A2
FHET T — DR L RENLUTFORTEZ BN,

Oy = \/AXQ + (:%91211)2
Oz, = AX (A1)
Ogy = \/A)(2 —+ (%92[2)2
Rl ER2EREATEERE R EOHEE dr = x5 — (22 + F(x2 — 21)) =
rey — (L4 r)xg + x3(r = lo /1) DH3AMDILD D 1%
08 = (@) + (1+ 1) (a) + (a3) (42
TRDOHNDNH A2 AT ERALT,
: : 1
O = (" + (L4 7)" + DAX" + o

20207 + 0313) (A.3)
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LieBh, TR0 = (B2)°h 78 9:“75:1%7\?“5 z J:T*uTofca 1 ZHNTE 5,
t=0/Xe & Ui, RLTIEZ ZTD ., tg Iy Iy &t tas. lyg EFENTND,
| 1 13.6.2

Odz = \Q(T +r+1)AX? + 3(135')

(r212t, + [31,) (A.4)

2 EEMWHEICL ZEHBATOTS— (X 7.1)

C EZM,

BELS—IS& B4 280 b85S A—EDEAY (£ 7.2)

dx - fitting line

A2 BT DIESR

B A2IZBWT, 350~ A 71 hT w7 OfEZ /N L THEBEZ O
By BORIGS E ZOEBOMEEE de 1307 20542 LT, TDIRNVITLL FORXT
KB D (23],

1 2 ,
Odz = («5 + <§> I (A.5)
ZITo IEROWMETT —, S, 158, =57 (5 — (2)? TEHESND,

\_\_—(Zl iﬂii{ﬂb@"\?/r a7 /7&(@@'&% dz D Z k—(% U] NI NN/ &i%ﬂ

FNDOX—/ > MZEX->TUTFTO®Y Thb,

type 21 29 23 (z) S,

ecc200 dz dz+ 300 dz+ 1400 dz + 17‘3ﬂ 1.09 x 108
ecc800 dz dz+900 dz+ 2000 dz+ % 2.01 x 108
bulk dz dz+ 790 dz+ 1580 dz + % 1.25 x 108
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T E ST TFOX 720850615,

eCCQEOO . \/% + %310—2 X OEC(jl_/JIn_‘
.2900y2 ) : )
ecc800 : \/ L Bl s opec pm] (A.6)
L B
3

bulk : \/ + T X OBULK|pm ]|
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—_—
adl
=Ry
Sl
mill
(il

s F R E

— KBS S DOEFDREIX, DONUT IZBWCEfF=a2—h ) JICk5F v —
AM%Emﬁm@A/ﬁ&7?/h%ﬁ@%<ﬁ%ﬁ%@$&?&é

BEFORITIE N7 v 7> TERT DERY ¥ T — %ﬁ%#hm%/:~wm
THLIHIT 2EIC X > TIT 9, MCsimulation |2 X 5 EF ORI - 72 FE A XA A%
OMEFEZ X B.1IZRT, BRI E 2 BAL & U2 BRREEREC. #&wmmum
100Me\//c U boE & 2R o> BT ORETLMRE R L5EIHEROS L OFE

FIZK L TR LED D TH D, RWVIEB)EOE 7RI 2o TR & LT
TERVOTTREFRE L, ZIUTLVEMEHENELS, b&OEFOEEEN
EBWMNEEE O HBMENES <, BTRIEIEIBDITRDZENDND,

X B.2IXZDONUTIZBIFDEF==2— btV /) F v — LR ARG O — IR G R
N DEBEADMHESAATH D, HEHIBMORS 78 0.25rad INICEF==2— KV
JIIETIN%, KEF==2— ) JIETIHBIANEEN TS, ZOMAEHEKTO
%%@@%%‘ﬁilBﬁf%éoWiﬁ&%md%ﬁ@ﬂ% X LT, 1 HEES
BT DR TR LT A OB RE O, fjf cE ARG, o=
TF(P)IXM B3R LIZEf== ~bJ/ﬁ$ﬁV/bﬁm®@%®@@*\ﬁ
e(P) I3 EE & P OE KT HFEDHERTH D, ¢(P) ZXB.1 D 1 HHE (1X)
DEZANLmAI> THMEL, KB4 & LT,
ZOREREF==2— ) /e, KEF=a— ) JKISIZE LT, ZNE166%.
69% & WO EDMG BTz, ERMERCEHAZ L > TEHTH L 6T D, WV

21X 0.25rad AN ORI AT DN T 1R (1X,) 53 B3 OAERRD B TE R0
AZiE, charm R AERRBIS DR Z 6T% G E LT=Z &7 5,
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100 R<50um,P>100MeV/c
5N i : T
L ¢ b’zOGeV/c
o FE A
F O 56eV/c
[ A 3GeV/c ;
80 [—M--2Gev/c
® 1GeV/c
1
i 8
o bl
o 01 02 03 04 05 06 07 08 09 1
Xo
B.1. By EHIE X ER MR (MC)
200 250 [
175 -
150 I 200
125 1 150 {
100 H i
75 B 100 |
50 F -
E 50 [~
25 C
O :I L1 | N ‘ I - O _I L1 l
0] 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
rad rad
e—angle nue charm e—angle nuebar charm
B.2: Ef==2—FU ) F v — LKA LG D — RG> D DFEF-

i (MC)

B [FE

D FESy



180
160
140
120
100
80
60
40
20

o

200
175
150
125
100
75
50
25

lllIlJJIJ‘IIJ I LM O Illllllllllll

1
50 100 150 200 50 100 150 200

GeV/c GeV/c
e—momentum nue charm th<0.25 e—momentum nuebar charm th<0.25

O|||||||||||||||||||I||I|I|II‘\I\

X B.3: Ef==2—hVU ) Fv—2hAAERNDEFOEHESMA (MC)

e—ID

X B.4: 1R (1X,) BB 084 O 1 [FIE O R
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T % C RFZEZIRED1—ILTOE
=817 (coordinate
method)

PR T R TR ¥ 2 — L 2 S EERMEL A Z T 2D BE L TN, &
ﬁ@%M&LTEfé%ﬁiﬁ%%’ﬁ%ﬁ?é®f$%;%ﬂm?é;k#f%
Bo £ bulk DAY~ RWER R BABE. [ C.1IRT L 5 10— E ORI TR
M®u%ﬁﬂmf%\3%%@0T%E%%ﬂ~%hﬂ*%%méo&M®Z%¥ﬁ
(02,) = (62) + (067) THRE NS EBRMELIC X 5/ 2L (07) L M FRERE)
5B (507) DA TH B, EENE p o 1/0, OEMEA> & HBY Rl R %

d(l/p) __ db.

1/p 6.
6Md0M(e 0,df, = 03,d0);)
by (C.1)
== 92 _ deM T
M 6
I dbum
1882 by
O

RO BNAEREN B b OBRES N HAICHEIT 7 — L LT e = L o= DR

& BOTHR G2 = - w¢_a¢5 $@£%Ewﬁr<*w5t cim*ﬁ

AT 2 L L S EBGLIC SYL FOEIZH AR TRES T — 2/ NS T HHEDLE
Thbd, HEELFET S 3 ROEHEZ AT IVIRE A TH D05, ROk
TORESITI->TLE S, F£7222D projection 25 Z LR TE %, DONUT D
bulk, 10plates T2GeV /c DR OEENEZH L HIEBZ X5 & 0, = QE%% @ =

— T2xv2 1/P) 1
0.91 x 1073, 00 = V22L&~ =071x107 X5 T = o3 yies = 36% L7

%, ZZThbulk ®H A4 — KE% 30mm. u%«mmﬁf%“um AT R & % bulk
— R 800pum & L7z,




138 8 C  JRAEERARE Y 2 — /L TOEEEHE (coordinate method)

/—{911
e Gz\ g, | 99

measured point

C.1: ¥y—WE P TOEBENE
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ecc D EA%@%@L%ﬁ%<xTéfﬁ*ﬁk§éﬁ <V base DIRERDT, 6§, & P
DGR ES, H—WEDOL X g, =2 »Jﬂev:36x¢itot b SRON
0 \/_9 VE+n(?+7)+(r+1)(2r+1)n(n— 1)/?+(r+1) n(n-1)(2n-1)/6 LA, I THEES

n(2r+1) o ==

3ol J&“EO?”; SERICEENDLEMOMELE 2n & L, - E base DES DL 2r &
L7ze Bl 218 ecc800 T2 OB A 57= & & n = 1,7 =0.5 LV 6, = L6 x 0.52
LR BTG E O factor S \ZHATI0%IE L B RIS LT D A B2
PIEIC72 D, unit &4 L“Cb\ot & & (n — oo) DIURIEIEL 25% TH D,

KEK T4GeV/c D B — L% bulk # —7" > MIHE L7ZEROR R A K C.21275R- 7
bulk OELIL 29 £ T— )5 D projection DA% AN TEHELNI-FERTH 5, 4Ge\//'c
1% bulk —#5 TITHIE = 7 — N L HHELL ﬁﬁfbii@f 2 ¥ Gy = BT
fEEELE D L ERoR T, = /2188 0@x10350_fW4:

34000 30 1600

0.35x 1077 LB, MR = — 5 v___m% B EMfEESND, T—
064 +03

513 MR = 90% & 7p o THFHMHIL D b BOS, Zhud 2 Bk B e LI,
Bt h T LTARTICT 5 2 £ T, fidhe 5 — At 1/\/2 & Lished v 1<
o TNDHIELHRESND,

45 & Entries 301
40 ; Mean 3.867
35 £ RMS 1.150
30 ; X’/ ndf 8.404 / 16
E P1 39.73
25 E P2 3.702
20 = P3 0.8354
15 & P4 2.691
10 = P5 5.336
5E& | B6 2.874
0 E I S N R R IWT‘H‘H#
0 1 2 3 4 5 6 7 8 9 10

Data 4 GeV/c

C.2: 29 8D bulk T4GeV/c n~ OEEB)EHEIE 2 L7oAE R
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T #&%D SFT system

D.1 SFT O#&E

DONUT DR Z —4 >~ b & SFT OfABbHEIL, CERNOD=2— KU /
EEEE CHORUS O F =X [11] B LLRBR LD TH D,

D.1.1 SFT &

SFT 1% 4 DDA EERE ¥ 2 —/L D% I u,v,x D 3projection DFLD station
ERRE L7Z, K D.1ICR AR E Y 2 — /L & SFT station O ERBRZ RT, &
station (% u.v projection 25 4plane % 72|% 6plane, x projection 7% 1plane OFH)> & Bk
DNL>TUW5, u,v projection @ fiber plane [Tk /=7 LAMROMHEIZ, x projection
A, ZRFAEEATREIST THER L, 2 non=2 2RIZ=T70
4 % station HAL CHEE L7,

CHORUS TlZu,v projection \Z& 72 HEAS L7z plane(y,z) &8 FEHIT 72 plane(y’,z")
A BERRE Y 2 — L D% I 172 L 3RS, E S 472, DONUT Tldd s
LB AMERE LD, FIRFEERE DY 22— O3 < FHto station 7217 T
=a— MU RIS D DORBFORER N FIRETH 5,

wvENIE— LG MND AT D.2 DRRICEE D 45 ST CTH D, ZOHET
E— A T H% T OEMATHRRIZIEINTE I a—hFRE—F > ARy 7 2Dk
FaREIZBYKITTWDLOT, ZRBHAHLHBEENT /A XERD5D%<
7O Th D,
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100mm

A v A A

PN N PN N

] J J J

x S\ x x

= B B B

N leTJ )T(\Tju M vuvuxvu utr/ )T;IITV N u@ uT\T/ )T;IITV
g uv  uv % uvuv uv ® vu  vu g vu vu vu

SFT1 SFT2 SFT3 SFT4

D.1: E—2AF5m® SFT O/LE (u.v,x projection)

read out N\
read out

D.2: B — AZFEE S5 AT SFT OFfiE (u.v projection) A CTLEAITH
T2 2 2 — kA Ri A L2 @i 2 O & B 7o DI 45 R IT 72,
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D.1.2 SFT plane

SFT plane [ZER 495um D> > FL— a7 7 A 3— (77 L SCSF78) # HE
RUXTHEHDZT 7 A 3= — " BE>72, u,v projection @ SFT plane 13 2 JEfE
AT, A= I B 2D 7 7 A N—2— &S TZRF A FITHE Y £
. £ D EIZHIO projection Z [FAEERIZAE > 72 (K D.3), x projection (% 4 JEFEHEA T,
HN=T DRIZIB DT 7 A =2 — &~ 7 (¥ D.4), SCSF781% CHORUS T
il L7z SCSF38 & TR ED 15U E ) (K D.5), 2 JEERE AL RIS O
2WEARD BT CHORUS O 7 BEME AT TRIBICHM 28I L, St ML
DAA=TA LTV T AT —OREROT Z LN TE I, HEFHEE (PMT)
THIE L 72 MIP(Minimum Ionizing Particle) (2 X % F&EE134) 120cm O T 7
KBS (TN =0 LKHEME) L2 o TEB Y RMPIEOE TH RN Z & D3
INTz (K D.6), LL#EL IR oTlosy 7 7 A /3 — 3 — MIBEAIIZES < B #2u
TEEIATORITNIZR SR o T,

u.v projection @ SET plane & 2D 7 7 A /N—— NI T T=DIX, 774 /13—
VH%@ﬁ%ﬁCH@WS@%@%ﬁ%bkk@*&kﬁ%mn%@%@@ NECRAN
Mo 7o 2T, x projection (2B U CITAROBMR THICHIN < 31T 7=,

SFT #ERH, KMAT =T &S TN A LRKDOY 7 7 L AR— It T 5
77 A N—— MG FHTALE & FEE L 72, u,v projection ® SET plane i 200 A
T 7 AN > THERDNEEZRTE LTz, 2HDT7 7 A4 "= — DD 7 7
A N— ;UZ*F?E'JE L7z, BEO AT 727 7 A4 R—— b OEMRIEICONT, HT7 7
A SN —=\ZiR > TRGE LTz 5 D0 R0 Wi Z fif A TR D D5 D O 3 ST %[
D.71ZR7, JERE I 20um Th D, F 40um DL Y TEAPEIZENLTZ S O
k7=, CHORUS &HERTREIDFDHTHD Z EDRFHRITENTWD

ZOT—%)5 SFT plane %757 7 A N—DOHEZBRD LD (K D.8]|o
7 7 A N—HE % u,v ELENA 20plane (23 LTI D.9 IR L7z, +0.1x 107 2[rad]
DOREDRBOM TG OWTEY, TOREILT 7 A /" —ITH> Tl T, &K 0.2 x
107 ?x600[mm|=1.2[mm] DALEDFTIUHYE T 5, £ 28DT7 7 A4 "= — b T
BHENMIAEZEZ LS TWDLIENGNLIN, —KDO7 74 3= — FADIEL DX
WZHARD ENSRIETH D, ZDELDEITT 7 A N = — FBARAICR>TLE -
TWAHZEERLTWD, 1,206 2 BrEFEATE LEBIC DR > TW AT T
VR =T AR AT TZAINIEN > TR Y, KEmEE 2T 541202 S L
BE, KTTZ 7 A N—— hZEDTVERUFNSERT TENEN > TLESD
EMBZBND,
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D.3: u,v plane OfEN=T LR~ORE Y F1F, 2 BERHAOT 7 A4 N—2— &
ZH—AHT 1plane & L, M= ARIZCELQTAE Y 1T 72,

sheet N

sheet 2
sheet 3
sheet 4
sheet 5
sheet 6
sheet 7
sheet 8
heet 9

D.4: x plane DFEN=T DAR~DREY 1S, A EERADOT7 7 A X—2— %9
KB 0 AT 7=,
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10
s 9
5 8
O 7
© 6
o
5 5
s 4
£
3 D\\\@
2 SCSF78
SCSF38
" \l\‘\JJJJJ\‘J\\JJ\\J\\J}JJJ\\\J\JJJ
0 20 40 60 80 100 120 140 160 180

cm

X D.5: #sFD MIP 12 X 53 ED ki, SCSF38 1% CHORUS THEM L= D,
SCSF78 X DONUT Tl [, (Rshi = IERE CHOZ 237 L T\ %)

Mean 7.004

16 F
14 F
12 L
0 F

o N oo
I

X D.6: 2 BERAT 7 A 3= — b (u,v) DK 120cm ONLE O MIP 12 X 255858
B (T VI =0 DB &)
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g Entries 352
40 & Mean 12.90
30 ; RMS 38.68
s X/ndf  17.39 / 22
20 E Constant 39.14
10 F an 13.40
E‘ | | | | Si | 3412
O L L 1 L 1T 1 1 L L 1 L 1 L L 1 + + + + + + + +
200 —-150 —-100 -50 0 50 100 150
micron
pos?2
40 Entries 352
F Mean 15.34
30 & RMS 41.84
20 = X'/ndf 1430 / 22
E 33.59
10 = 13.72
i | | | \ L 4940
O L L 1 L Lt | 1 L 1 L L 1 L 1 L L 1
200 —-150 —-100 —-50 0 50 100 150
micron
pos3
50 E Entries 352
40 ? Mean 7.415
E RMS 40.79
30 E 2
B X/ndf 3247 / 21
20 = Constant 35.60
o F S0
0 :‘ [ R R R R R I T R R *3602
-200 -150 -100 -50 0 50 100 150
micron
pos4

SE'T system

D.7: 77 A N—— bEBME, 77 A N —=IZH > TKI 15em D 5 w0 HIE SO

W3 2 i A TE AR DY & OH LD 3 /5 (pos2, pos3, posd) DELEZRT,
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N\

D.8: JIE fiber OREY (T AEDESR, %7 L—rHIZVFIN0ARDT 74 /8—IZ
DNTOME DT — 4 BEFHN D,
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—2
x 10
~0.15

angle(rad

e e e e e
i i 5 Py 5 5
v

085 Eyp g G P
A N B

g i i . s i
_OO5 *;'v """""" ' """"""""" """"""""" ' """"" ' """"""""" """"""""" """

IR S — RSN S— — US| S — -

_0’15 I | I | | I I | I I | I N I | . |
2.5 5 7.5 10 12.5 15 17.5 20

x

N
© |
N
©

5
:

angle(rad
o
[
2

B % % : Vo : ¥
0.05 ;m~i;3¥; ----------- it e oo g Vo
7005 ....................................................................................................................................................

-0.1

70’]5 1 11 I L1 1 I I — | I I — I I N I | — | 1 1 11 | I 1 l 1
2.5 5 7.5 10 12.5 15 17.5 20

pl

X D.9: 77 A NRN—DREO fFITFAE, 2007 7 A RN—2— Ny ED LTS LTHEHL
THO., HECIWATHWAEIZRE 7 7 ANN—2—F OB BT 7 A 73— (2O T D
HIEM, Fl—77A43—3— FNOIELOX T — MRAFMIZ/2>TWVWA D & A
LTCTW3A,
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D.1.3 ZEAZLER

SET [X[EAE 100mm D A7 D Image Intensifier chain(I11-chain) THEA7Z LTz, #K
INEH BRUZEE 3072 SFT ORI S — K —ARKD 7 7 A4 N—PNHBIZENED
o aR T, RATEELIATE LA E Lz, TNENDREOMIZT 7 Vv — |
EHLATHES LTz (M D.10), ser it LEFOIRIZ CHORUS TidifE 8cm OEHET
HoT=DIZHE L, BEBRICHEA R E S DL DA MAAHE T OAY OORIZIEWE
KIZT 5 Z & T, T-chain =K H 72V OFEAHT 7 7 A N—FKEEK 20% HO LT,
F A LEOBEAELE & 11-chain OBE O E L% H Y fiiET 5 7= CHORUS
T 100pum BDORID 7 7 A 3= ZHHIA ATE 500pum EDOWZE 11 —AR b 7= 0 5 KfF
AL Tz, DONUT TIFHBROF XA L2/ d0E e, Al LED
ETEMRREAE 7 7 A N—OF AT LICHERT 2 2 LN TE =, Il-chain ~D#%
FelLFt A LIS T L IRODITZ 85 L, [T RICEZERY (1T -8R ECEE L
(K D.11), &2TPHOSFT X6 2DOFAE LIICENEND,

Baeeea e
S il

-

.
B

o i
.

X D.10: SFT e LEb, EAF 100mm, GRANE U < BRI A TW D D1k
WOV T L —2a VAT AERLE TS ED)
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R

fiber LL
readout

s

X D.11: SFT Bt LEl & 11 oA O, 70 I BCHMAl g % 11 O 2RI EE .,
WA DEBE 7 7 A S —i A LEBICEEE L, AMUOERIZ R Ik L7z Y U FHHO
WITHhTEBEWEEE ST,
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D.1.4 II-chain

SET 775 6 DITF & D 7@iA 72 LEIL 6 -2 Image Intensifier chain(II-chain) T
BT Ui, INIEN T2 RABEHRTEFICERL, ZOBETEZENHEIIESTDHZ
ETCEREXTICT S, EBAOBYBEIFEETELGLINTTHY, £ 2 CHEH= XL
X—2H2HZ IR0 T HEEST LI ATHSD, CHORUS EBRCTHEMH L=
II-chain O#EZ X D. 12 12R7, BEERZE 0124 B2 L CEAR 100mm O A J]
Wz 2/3A4F CCDICEET HOICEKEETHRER/NL TS, 1,24 BEHITEE
RO TH D, SBEAIZMCP ZA 7O 1 THREENHHIZNHE I~ 7 aF v
2N T L— K (MCP) & RTINS EAE pm OREBAWE T L — b &l 5 BREEIZ 5D
MDD EIZHEIE S5, MCPIZ X AHEIZA TN BINE N A L T Zen iz,
MBS ERE N T BRI R TH D E EbNTWiz, £ Z TDONUT Tl Il-chain ®
WRE L TRETHERD I T chain A7 (K D.13), 14EF L-LD AT
LC, BERDIRD VXA IR L TN 500pm & FIFLE (X D.14), (s
fiREEIX 0 = 100pum 8575 50um §5~& A ESH 52 &N T2 (M D.15), 22T
CHORUS O — # [ ZEAL 100um O fiber 1 & 24T, DONUT 1% 50pum D &2k —
IV Al o TRRAT L7,

CHORUS THREENENMC LB D ST MCP 244 7O 1 2 L72BEHB OO E >
37— FMBEZIIHT s Z L2k b, CCDIET —# EREEH 1/30 B o iz
W L7=Rif-0 SFT OfF &, I BHENHT /A X/ EE2TRELTLEV, S
BT DR FOEFRZENLICHOEN TR IR S5 TLEIDOTHAATDOY vy
B —loHled7— MERRPLETH D, , 7F— FMRREIZNWS B THHE TEDIRT
(372 <. 1T OEIEARORFRHEFEME (~ 100us) LT TIXEMOE SN/ S 72> TLZE
Vo BEUNADLDE 1/300 REIZT2O0NHETH D,

MCP T3 E AV b OEINRWVEE A HI#T2F T/ — N anTH 2 N TE
%o, DONUT @ 11 %7 — NMINEELEZ on, off 25 2 & ThitTz, mELEDEN
on. off IZFAAICEE L < 6kV DXBRTH o7, 1 OPTEEFEZIEINTHRAT
TTCEFITEZEAOLRTIIR S, ETHOLEROIER Y mICHE A TR A 7272 <
FORWEIIZOTENTET VI =T AEEEL, ZZIWZRA Y B H->T6kV L
2ron, off TEXZRWVWA, L ETAIZUABREZBVKITLZZVEYOEEELS
ZELTEIPETELZEICESTOV =6kV 2R, LEOF A AMEH Z &
NTE D, FEDEEITNKV THD, ZOF—FDFHIEIZAZ U — 47—k LI
R h=7 2 (Bk) & HETHFE LT,

IXEFZ2 BV (~ 208 mm) IET 2 &g B Mo EEE2RE<%

T 5, EFOPIEITT L CREITHIG D005 EQITTEATRE L, AT i3
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Dls, W}, BB O/ EE 23 (K D.16), M DAT I AT Ak 2 128
A TCEBROERRZFHRT-bDTH L, ZHRBRLGH TITo M RE R L TH D, |
HR A FE 1RGO 59V & 2 AT 20degree/gauss &V 9 BN BH D, 2gauss BL EORE
L CII AR BRITFTLE S,

DONUT TIESFT O3 SHEFIZANRYT ha A —F DZE LA Z ik LTz T, SFT
DALE THI 300gauss D b IS FEET S, £ 2T ll-chain Z#K > —/V FT5 2
ETHEA LTz, KDASITHA Y —/v FOREZ R T, Tk & B O MmO 2JE
DEOZEWEIZ LI, 7 7 A= OFi M Ul & BT 2 B & il 2 ST 722
B D=V RRNEETH 525, ASHEA D 200mm Fi £ TE 23T 5 F THE
IR T — L KOS (1gauss LLF) M3 57z,

fiber bundle II-1(electrostatic) 11-2(electrostatic) 11-3(MCP) II-4(electrostatic)
100mm CCD
\25 25 25 25 25 25
1 1 I
1 1
1 Z I 11 4
1 I
1 I I
1 I
1 I
1 I
1 I
1 I
i Vi
_/— /”L - L
e +20kV +0.8kV | -15kV
+35kV +6kV
+50/-200V

D.12: CHORUS II chain, II-3 73 MCP % A 7 THEARNV DA 47 TH— K
NNTHi5,
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fiber bundle 1I-1(electrostatic) II-2(electrostatic)  II-3(electrostatic) 1I-4(electrostatic)
100mm CCD

1

+15kV
il 7T
h -3kV 0/+6kV +15kV
+20kV
D.13: DONUT II chain, 4 C#reES,
- 2500 ¢

1800 £ 2250 F
1600 F 2000 E
1400 [ 1750 £
1200 £ 1500 £
1000 1250
800 |- 1000 £
600 [ 750 E
400 F 500 [
200 250 E

o HorvahBrv i by Lol o Y I 'S PR A \

~1000 -500 0 500 1000  —1000 —-500 O 500 1000

micron micron
nizimix(CHORUS) nizimiy(CHORUS)

18 |

16 [

14

12 B

10 F

8

6

4 =

2 F

o i AR BN i W

1

000 —-500 0 500 1000

micron

nizimi(DONUT)

D.14: 1 6B F AT DO DIZ U A (HithiIEE)
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5000 F D 10 C o 720
£ ;2:‘:5 oavas 5000 far;::‘es -1 u‘:
r AN C i T /s
4000 W™ S 4000 [ -t o
: Sigma 98.32 : Sigma 94.79
3000 3000 |-
2000 - 2000 [
1000 | 1000 |
0 Ol o M| 0 %\ ) L L
—1000 -500 0 500 1000 —-1000 -500 0 500 1000
micron micron
resx(CHORUS) resy(CHORUS)
£ 5 710 120 F o 70
140 F e 65,00 C Wen® 2o
: RMS 164.8 F ‘MS 147.6
120 b g w78 100 g T %
E Mean 65.30 [ Vean 08797
C Sigmo 39.31 L Sigma 45.61
100 80
80 [ 60 [
60 | [
F 40 -
40 | N
0 Eluom ol smmed?l s | e | 0 [Cho s iodtintoh | Mnmolot (o |
—-1000 —-500 0 500 1000 —-1000 -500 ¢} 500 1000
micron micron
resx(DONUT) resy(DONUT)

D.15: (L& 5y fihE

D.16: VTR X D B ~DE, N BAEICW ATHE > THRWEE (R om]

65, BB ORI 221 TV 5,
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40

20

(degree)

—-20

—40

—60

—80

SFT O
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I|III|III|III|[[I|[III[III

X

X

X

,-20degree/gauss

.

s

i
[0}
I
OR
I
I
I
I
I
I
I
I
I
I
I
I
I
|

4
(gauss)

D.17: AT DR E S L EAE 30mm ONZE DB ORI A OREGR (data), 2gauss
E D HREWE ZATIIHRE OHME N B > THEHA T,

Ao 11

S st 88

: A58 ~ 100

fmags bnaitions

PRRIT X3

o L8 pan

D.18: 11-chain OfER>—/V K,

THOE O
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D.2 Image data decoding

e TS LSO B IEHR & LTIV IAENTZT —Z 00, b 2@ Lz 7 7 A4 /3 —
Z R ET D1 (decoding) MLEETH 5,

D.2.1 Fx¥YIJL—23 P RTFLA

R EDOT7 7 A N—DAEEZMDT-HOIZ, =2a— ) JE—LDR TN 7R2WNEZ A
VT TIT 7 AN—BHEER NI DLFHEEZR T, LLETOT7 743 —%)
HBHETLED & Il-chain ICX A2 LA, CCD OB E/LOM I DO KM
WO TLEIDOT, HI2ARICIARDTZ 7 AN— (T 4TV T 7 A=) &
BOHLTHLEE, 740V XYV T7 7 A N—ETOMNEE —BIORKTHLTZO
ZIXBEWENE DS LB TH DM, HNET X 5 & 11 OREE DO BRI BT
Hc, BEFEO=a— M) JRICOFRFEEEZEP TN TLES, 22 TT7 4P T ¥
T7ANRN—DHF=a— b KEORFREIZH LTEWTHE L gz & > T
BoTbZslcliz, 7—%%& L5547 1% Tevatron DNGEFET, 3 /34—
DT 4T XNT 7 A =G Z RV AT (K D.19),

T AN—OEIZERE O L frA IRy AT L— RNV, BT —
TafloTT 4 Vv VT 7 A NS ZHE LT (M D.20), K D.10 T1 /3% —
CENOHTE ZADGND,

CHORUS Ti% 1 A&D Il-chain %721 45 KD 100pum O 7 7 A N—Z KRN HE L,
I1-chain DFEHZ G & ARE L CREBIE 2 0E L THiiE L7z, 100um D7 1 23 %
T 7 AN=EREREHA DO 7 7 A N—DfERRIZ=Z 27 N Y v FEfEoT
KD, ZHUzxt L DONUT @5 RiE—AD I1-chain 4 0 F¥ 1300 KD 7 4 ¥ %
NT7AN=RNHDHZ L, TOMENRZOEERIBEAD 7 7 4 N—DALET
HDHEVH HTENLTWS,

B EDT7 4% VT 7 A N—=DNE (T 7 A=~ v ) X1 DORZ—
DWNT 100 LA EOEOFE S 217> T, KETELOZ &> TROZ, HBBMELRD
LTI, —HOT 4 VXN T 7 A N— i E 2020 (BE) ERENLND
Eole 77 A N—~ v T H T2, 62D HD 1 DIZONTORKENRKD.21 TH
%o BEHHICARAT D 22D 7 7 A NR—=< v T OXIET DT 4 VT v VT 7 A N—DE
D#% CCD 7 BALBATRLTHD, ZNDOHHHDIRNY X 1o ~ 0.2pixel T,
FeA T2 LIEICHREL 45 & 1pixel 1359 150um (CAHS425 D TOA2 Y 1E 30pum, 18]
OREDOFHMEIL 30/v/2 = 20pm FEFEE LR Hvd, 2L 500um OEED 7 7



D.2. Image data decoding 157

A S—® decoding I(ZXf L THoRIETH D,

FLIDOT ARy TEHOHIZE STZHDE ) LIERTHD &K 300um
DRETELTWD Z L3y o7z (K D.22), L»b B OSGET I A & 20E -
TIHMIZIRD T, 1 DDT 7 A4 /3=~ v T2 5 O TR NI 2 BSOSO
TrAN—v T AR Lz, Ao LY [-chain 1ZIEF IZHURIZ RS O 2 %
ZFBHDT, LY OMEKOELES, 20 D on, off IZ X % I1-chain DY Ok
BEOWALDOE AT VI AFILL > TT 7 A= v IRET HOITHETE 5,

Icycle~=1min

f } } f } f } F - - >
T beam T beam T beam T beam T beam T beam T beam T beam

pat.1 pat2  pat.3 pat.1 pat2  pat.3 pat.1 pat.2
fiducial
data taking

D.19: fiducial map data taking D&% A I 7, 3XFZ— U EH{HEE— L0 A 7V
(ZReAH LT,

D.20: fiducial fiber O, EEEHDOET —T %7 7 A X—T L v 7 AEBITHw A+
AT, HRIF=L 7 Fe v IxyB U A7 b— N CTHRAIAATENLE T 7 A 73—
b L7z,



158 ff #D SFT system

z#id15.52.0dd- zfid 15.52 .even

70 | 1D 100
E Entries 826
60 | Mean 0.1404E-02
so E RMS 0.2722
0= X/ndf 6450 / 45
40 F Constant 54.75
E Mean -0.5217E-02
30 F Sigma 0.2221
20 £
10 E
o Bvvsdusiab ey loflopefl oy 10y ) I I IS B
~25 -2 -15 -1 -05 O 0.5 1 1.5 2 2.5
dx(pixel)zfid15.52.0dd—zfid15.52.even
o D 101
70 F Entries 826
60 3 Mean ~0.6538E-02
g RMS 0.2666
50 X /ndf 5717 / 44
E Constant 57.77
40 Mean 0.9060E-03
30 E Sigma 0.2128
20 |
10 F
o Bl inliiag b PESTE I %, 1 AT I I
-25 -2 ~15 -1 =05 0 0.5 1 15 2 2.5

dy(pixel)zfid15.52.0dd—zfid15,52,even

D.21: 77 A N—~ vy T OFBNE (—D0 run ODBEFZT NI TRD - fiducial
map D 7T 1pixel 1T 150pum)

450

300

250

200

D.22: 77 AN—~< v 7 D& (4 727 B & 87 27 B map D ILER)



D.2. Image data decoding 159

D.2.2 NZALWMWE®DSFT plane D f##T

u. v projection ® SFT plane | 11mm DJE X D/ N=FH DO FEIZHE O £ 5
NTHY ., M= 2T HAEITHE L TWDHDO T, WD T 7 A /3—k > k
% W3 5 O decoding DFERIZH AN BV, i L7=% > 7 /LT u,v projection
D% 20plane Z E TV D 4343 KD X o —RKi D7 —# T, 158005plane |Z hit 73
bolz, ZTHITLY Iplane DMRHZNEIZ U TH D, 7 74 /3— T — MNUWERER N
BAHEMEE CHIE Lc 7 — 2135 768 1 /plane 725 7o A3, 72 @A 2 2
POTRENDELY BELSRoTHDDONEAHTH D,

AHEFENEZ BV bR < 7o OIZ/N= 7 LR E O plane THMAZ hit TH D b DA RO
L7z, JHS7 hit O EFIT 1plane 2 JEEREAOHFIZ I 2 —hi 12 L 5 hit DA T L1004
DT 7 A N—=IZHD hit R NEDTH S, 1plane 2 JBEMA DN 1 E721FIZ hit
&% D% single hit, 2 JEIZ hit 3% 5 b D% double hit &FEEZ &2 5 (K
D.23), 3L hit 1397753 &V . Ehit (ST DEIEIL62%THoTo, N=T LADMH
& BN single hit D 6 DX 16552 fH, A 3Z double hit @& DL 2036 > > 72,
=71 LD RO hit OALED S 4 plane 2 HR D72 I 2 — ki F DA (< 1[mrad]) &
fili o TR O D plane IZIER: L, # Z O hit ONLE & OFEEZ R 72 (X D.24),
ST single hit &9 LICHT 20 EXK D.25 L /e o7z, FHROE % H T A5G4 T
fitting 55 &, 1o = 192um T, ZOMEIZ2HDOETHHEEZBETH L 1 ROIEE
13 192/v/2 = 136um & 725,

ZIZTHMADBIZONWTELET D, ETHANT 7 A 3 —Zilil L7 & TS
5 IF ONLE D BT £250pum (IZ—FEIZHAMM L TV D ERET S (K1 D.26-a) &,
KD plane |IZIER: L7c i & OEITZ OMAELE T D.26-b THhx bMWD, 7 —X
OHFROLUOIFEITHASNIZZ R E VDT, ZOMEIERE, KIZT 7 A /S—HF
M OERBIZHHIT 5 ERET 2 (K D.27-a), FEEED553H 1L decoding DERICEED
T AN—ZFRLTWDLEEGIZEY, BOEOT 7 A = |ZHV B TTLEL
H D (X D.27-b) ERLED T 7 A N—ZHIV LB TTLES72H D (X D.27-¢c) DF &
2%, HEEREDEDHANIEELRIZE>TRD.28 £72d, EEENEDL LI
I% decoding D HIEIZ K D, Z OFEHTCiX hit 7 7 A X—DRE %A CCD pixel T pulse
height "EDHL D KV EWHEDONRH 725 1hit & LTERE, 774 3—v v 7L o
THOL O JERE S E AR 500pm AN TR b ITW 7 7 A /3—|Z% O hit Z2E| 0 24T/ (K
4 peak 1), CCD pixel %4 KUz £ »T, ERIZM/TAUTELRT 1IES A,
FLFAUZ T3 %, D29 (TR 7 7 A N —EAE & BAZIZ L7z CCD pixel size Dif
B, M IEEREEL T HAAE Y 2 Lb—v g Y ORO R E2RT, DONUT
® 1l-chain O#fi/NEIZ 3 ~ 4dpixel /fiber IZHHS T2 DO TR B 84% & RD B D,



160 ff #D SFT system

TOETTF—Z L ERELDOEKD.30ITRT, TEEOLAS I E— 7 O A RO
77 AN=IZEY HTTLE S22 DICBN Iz SR T & 5. X D31 I IEE
Z/XT A—% L L Cminimum ¥? fit L2 D TH D, ZORFIEEFRIT 2% & %Y
fEIZ 72> T\ 5,

PLEIWZ LD, Bl peak 12 K D decoding DALENEE OBRSIEL CCD pixel D4 A
RZEo>TIRFSTWNDBLENZD, EELIIUIL 7 7 A R=05DH AN 1HOD
LORETHLHAET, b LARRIETRHLHBAITFEREDE > Tpeak (37 7
ANR—OHNZEF LT DDT, 774 N—WEHIC—FRIZOA T D & OTE DK
DAL d . IEEHEN B3 %, AElhit O 0 #ER» GEE T 5 &Y 2.4hit /plane & 72
V. 1721 O hit Z#RA TS Ipeak/1 HETOREMFIER Y Lo TV D,

Isolated fiber hit

D.23: [Jh~T fiber hit] OEFH

D.24: /=7 il O fENT CREI T 28



D.2. Image data decoding
F D 2
1400 — Entries 16552
- Mean 0.1626E-04
- RMS 0.2854E-03
r X/ndi 2088 [/ 14
1200 |- Constant 1238.
r Mean 0.1262E-04
i Sigma _ 0.1889E-03
1000 |
800 [~
600 -
400 -
200 -
o L o R BRI B ias -
~0.15 -0.1 -0.05 0 0.05 0.1 0.15
~2
x 10
dd [m]
D.25: =7 AWML single hit OIER S & OFFEE ( Tdd) ) O43AR
2 ¢ 2 ¢
18 F 1.8 =
16 | 16 [
14 & 14 =
1.2 F 12
1 F 1 E
08 [ 08 [
0.6 F 06
0.4 ;_ 0.4 ;—
0.2 | 0.2
o B v v b 1 o Bu 1 - P
-1 0 1 -1 0 1
(mm) (mm)
a b

161

D.26: fiber £& 500um O —4EfER A 2 E L7e%E (a) @ Tdd) D434 (b)
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_|||||||||||||I|]1II

I
'
]
]

1

|
|
|

e b L

—1

o 1
a  (mm)

_||I||III||I||I|\\II
S

1.5

0.5

£} 4D

SE'T system

1/2x(1=r)

llmlmll
—1 0 1

(mm)

D.27: fiber £ 500um O FEIZ LLAF] U 7= fe 04 ke L7=86 @ [dd) O3

(b,c (X fiber hit DEIV ¥ T4

Isolatea single nit pair

2o WA DT, )

1200 |
1200 ;
1000 [~
800
600 }
400 ;

200 —

0 -
-0.15

sglfunc10.for

D.28: 77 A N—DFID BTOHRIEFERICK L THELND dd) Do, (B—

7 DG 93,86,79.73%)



D.2. Image data decoding 163

092 £
09
0.88
o8 - .
0.84
0.82
0.8
078 |
0.76 :|||||||[|A||||||\|‘||‘||A.,l...||k..l|l.,,|]“
2 2.5 3 3.5 4 45 5 55 6
RATIO VS (RADIUS*2) [pixel/fiber]
WY, . N ) > L Y
D.29: CCD pixel %A X|Zx}9 5 IEEH
Isolated single Nit pair
F D 12
1400 Entries 16552
r Mean 0.1626E-04
r ,\ RMS 0.2854E-03
1200 |-
1000
800
600 |-
400 -
200
~0.15 0.15
x 10"
dist [m]

D.30: 7 7 A N—DEY B TOEZFREN 4R D AT — X ICEHRTZH D



164 ff #D SFT system

isolated single hit pair

D 12
1400 Entries 16552
r Mean 0.1626E-04
r RMS 0.2854E—-03
1200
1000
800
600
400
200
o L
20.15 O,Wflz
x 10
dist
: [m]

D.31: 77 A N—FD Y TOEZEREL /T A—2 T LT fitting L72ERIT 82% &
ol
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D.2.3 = plane[Zx L TOHRHE

ZIZTEN= A LHEDOMEREIZONWTIERD, =a2— )/ E—LHHOE
o6 H10HESHA2T HIZS 22—k DT A M —ALMEZITo7=, TNEND
Ty A N—< v 72V u,v il projection @ 20 #2? SFT plane Z EHW\WTW\W5H I =—
B2 O LTz,

alignment ¥§£ 13 u,v Z 14 20 2D SFT plane TE- 7ZEAR E 1 D plane -
® hit & OFEEED 34 & & o TEHl L7=, Z OFE plane (28220 hit 28& - 723
AL EARTITV hit ZEE L TRIRLTLE S LI REAEZR O, koM
S hit OB E AW T ME <7, M D.32 LXK D.33 (X2 207 A hE—ADFEE
oY, EBH B Y 1o ~ 135um T 18 hit OFRFE < £ T alignment [TIBVVAD TV
%, alignment /N7 A —XIE LT HEDEMESTEY, ZOMEREEIZEZNR N E N
52 LiE, 2.5 HM SFT X[ CALERBHRIZH > THAR— F Db A EFEDOLEIL
RO LN nD, T2 LI 2 TO R a—RF O E T fiber plane (2% L ClE
FEER S OENY (K D.34) 72D TE—ALJ7 MO alignment (ZX L TEXHDZW D
ENTE R0,

(m]

D32 u,. v&7u T2l a0 T s A NR—T 1L — 2 FE W TV AR
LT L —r Dby b EEMBE DR (199746 H 10 HOT & b B —ALDFER)



166 ff #D SFT system

1600

1400 —

D33 u. v&ETRY 272 a 20D T7 7 A NR—=F L —UEE DTSRI
(LA T L—r Dby b EEHE OFERE (19978 A 27 HOT X F B — AD#ER)

20

10 L ’J—‘ W

. ln. nm rJ_'T'_'ﬁm’IU—\“ L L \L‘l_'ﬁﬂwmrh‘ L1 in
5 -0.1 0.0 0 0.05 ¢} 0

7@‘ 15 ) ~0.05 0.15
[rad]

D.34: M L7=RBF DA 5340 (0 23 fiber (ZFEH 72 J5 1)
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D.2.4 [RFEERI—FT v bEDHESR

AR E —47 v & SFT LR U7 A = A8 1 ©— 0% ZEHRICHN
THE—F v bRy 7 ANICRE STV D, SFT TH O 2 72RO U T-EZ R X —
7y M ~OEHROREBREZ FHMR MM > TTo 7o, FHMEEZHWOIX, B — 250
DIEREGDT- OIS IEEMENMLETH T F L | RO TR O EFEE
EAERS LTAEEEZIRD RS LERH -T2 Th 5,

T—HDOREIT=a— ) J E— LK THD 1997 FD 11 HlZiTo72, |
TREHEIE ¥ = — VL HTZIC 800pum [ED 7T AF v 7 _— 2Dl i ([ FLKIE D &
B IR &2 D AT CakiE L7z (K D.35), & DRI L iy 22 Bl ¢
CS(Changeable Sheet) &FFA TV D, 3F/FH DX —7 v MK EE &OTH A
HERRT D HBTRAT Y LA E AN, DX —5y MIZEs Lz, SFT THELAL
Te RN DA FE AT 2 [ D.36 1R T, FHMEE > TNWD DT, AREHFMIT ESFND
KD HDITHARTAHRL, BSFTOEBBAERLIZOTEFNLRD DO B[RS
NTW5b,

= g g =
) ) ) D]
0 1 1 rt
CS 1 2 3 4 5 6 7
—
100mm

D.35: FHMT A MYy b T v

CS TH D.36 DRBIDIRB 21T > 72, £ DB CS DFEFERIT A=A LHUTE Y £F
7z x-ray gun IZ K> TEDHTZ (K D.37), x-ray gun ONEITNN=A LR O FEHE R
W2kt L CHIE L7z, CS1°5 CS7 £ TO prediction A%% & FRBMEMS 2 2 D.1 IR
T EREIEL, REBTETETITARTR Yy 7 VI RIREEAERNEEZBRD,

HoMoTAE E SFT 05 O FHRINCE OEV, AEDOEWD A% CS1IZ2OWT
B D.38 T, EBED=a— Y /ISR ERDOBRIIEFAEERT Y 22—



168 ff #D SFT system

X D.36: SFT THi & 2 7= FH B O 45 AR

@\&

D.37: CS k2 F 7= X-ray mark Of7E

HEMA->TNWDHD T, SFT 1345 station fEICTRIFO B 2 L2 T TR v, £
Z T CS1IZ%t LT station 1 @ SFT O & THE- 7= REFOSMEE & ONLE T I, AR
TNERDTZOMNKD.39 THD, D CS DALETILDILN D IZDOWTH 7 A5
Tfitting L TRO7MEZE D2 12R-F, WIFHEIX SFT Iplane OAFE % 135um & L
TRFICHIFF S ND IR Y Th D, DAOIWCRI LT =% %7 712 L=t DERT,
SFT &R TOWTZE (all) (28 L THIFHME L D S RE S Ro TV LB, 2N
FEHEAR R DT ONFHBORBENZNEID > TND 2D R ONER TE T
W72, £ SET station 2> 6 O PRI E & IXHAIRHERE Y OJAR Y vk LTWnD &
=25,

METHOEHEEZ K D41 IR T, 2T 150um N T E > TW5, FEED
=a— MY E—ABREER TR TFEEREY 2 — L2 L TWDH O T OfEIE
WIREDDHN, KEHEEOTHNIXZOREL L TFHRIND,

AEEZEIZE L TERD.3 LM D422 F, CS OAEHIEREIXE CURBHNI %32



D.2. Image data decoding 169

CS# | #ATEL | a4l (NME—MEMl) | MH2h=E (%]
1 146 136(112) 03
2 147 147(110) 100
3 151 148(133) 08
4 147 144(118\ 08
5 281 264(259) 94
6 162 157(153) 97
7 95 91( 78) 96

= D.1: FH# run CS OFRBIER

CS5 & CS6 DAEZENG, 1~ 1l4mrad & RFED vz, EMEOIX S > X 1357
BREY 2a— O, & LIBEMEBEA T — VO E CRiER) 26< 56D
T, FHRTAEBEREY 22—V TCZOREDIELSINH D Z ENRENT-,

FHBERANTZLL EOT A R T, SFT SR FAEERE Y 2 — iz i, £
TR AR TEY 2 — /L TORM E SFT ICEET S L&, MiETHICEL T
R 150pm FREE . AETNITRK 2mrad FREEDO A 71 v NBFET H I EARS
iz,



170 ff #D SFT system

r 18
14
F 16
2 14
10 F 12
8 ; 10
6 8
r 6
4 —
r 4
2 - | \ 2 /, L
o Ml vy WL o B v A
-500 0 500 1000 —500 0 500
micron micron
du(all) dv(all)
30 30
25 25
20 20
15 15
10 & 10 |
5 5 F
E, T T
-0.01 0.01
mrad
dtu(all) dtv(all)

D.38: CS1I2311 % SFT 2K TOWER E OB, MAEEDE N



D.2. Image data decoding
10 g 12 F
9 £ :
8 E 10 =
7 E r
E 8 - /
6 £ L /l
5 E \ 6 [ .
4 B ! r / \
3 E \ 4 - . \
1E uf .
0 %’H\ 1 IR I ||\_"\‘\|»\H\ 0 :Tr| i I I T |\‘J|J—_<|\
~500 0 500 1000 ~500 0 500
du<st> micron dv<St) micron
F 225 F
20 - 20
7.5 & 175 £
15 15 £
12.5 ; 125 E
10 = 10 F
75 F \ 75 E )
5 E | 5 b
25 s 25 E y
o B0 Lm o b voelo Al
~0.01 0 0.01 ~0.01 0 0.01
mrad mrad
dtu(st) dtv(st)
D.39: CS1IZ331F 2 ii# station TONNZELRRE & OALE, A DIE
- H00 ¢ c 500 ¢
O E o) C
5450 E 5450
€400 F €400 F
350 F 350 F
300 F 300 F .
250 F 250 £ o o o
200 E o 200 F & -
F © F ]
150 £ 150 £ &% % x X
E [ ] F
E ° F
100 E ) e g o 8 . 100 = o
50 £ x % C 50 F
O E | 1 I | 1 1 1 | | | | | 1 1 O E | | | | 1 1 1 | 1 | | | | | |
0 2 4 6 8 0 2 4 6
cs . cs
all sft station

D.40: CSHIETNOOANY (u,v, HEM) & HIFFHE (x)

171
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#*D.2

£} 4D

CS+# | SFT fit | oy[pum] | o, [pm] || BIFHE
1 all 192 173 61.1
station 281 227 219.9
2 all 93 85 46.5
station 156 102 142.5
3 all 65 79 40.8
station 208 246 215.7
4 all 103 106 31.8
station 159 168 136.7
5] all 126 101 30.3
station 304 244 219.9
6 all 102 93 34.1
station 217 198 142.5
7 all 80 64 38.4
station 190 150 149.4

SE'T system

c CSPLETNDIEN Y, (HIFHEIL SFT ONLERE % 135um & Lz & & D)

c 400
5 E
2300
£
200 £
100

-100 |
—200 =
-300 £

—400

5300 E
£

u—projection

c 400
o

200 =
100

-100
-200 =
-300

—400

X D.41: fZE T D FEIE

v—projection

cs



D.2.

Image data decoding

CS# | SFT fit | o4, [mrad] | oy, [mrad] || BFF#E
1 all 1.5 1.4 1.4
station 2.7 2.2 2.2
2 all 1.5 1.9 1.4
station 2.9 2.6 2.2
3 all 1.3 1.8 1.4
station 2.0 2.9 2.2
4 all 1.6 1.4 1.4
station 2.3 2.8 2.2
5) all 1.3 1.7 1.4
station 2.9 2.6 2.2
6 all 1.3 1.4 1.4
station 3.0 3.1 2.2
7 all 1.4 1.7 1.4
station 2.4 1.9 1.6

173

# D3 CSAETNOIENY, (MFHEIX SFT O ERSE % 135um, CS OREH;
% 1.4mrad & L7z & & D)

mrad

T B

AN

Lo by

mrad
o

2

4 6
u—projection

8
cs

v—projection

X D.42: AT OEEE
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T % E net scan;EZDBFH

net scan %1% DONUT @ SFT TOFRBRD ZE [ RS T & 2 W R LT, B%
LEEFETH D, TOTDITRBGEAEY EE O EECIEIRAIR Th o7, BIfER
W, BEFPOENTHL, I<HHFROFNFRLTELOLNLTETHD, LLT
FERDOVHLADNS EIFIZE L TOBFERTH D,

19974 9 H  FRENOIEZEE T net scan iEDBHFEER IR
net scan OHTERE (AR A > M A% v & OFAE L) OB
F T A AE A HEF (NTS)
7T A LB AR HARNHY
1998 4 10 H  am7r —# ey HUCAE R
A7 a ~NT T OFEREE B ARNIHY
19994 2 H  UTS B5Epk (FE) A 0.4rad £ THXRERD,
4 H et scan 7T —Z N7 0 7T NE/IMADRTY
TIA VA RO T TIVOJRIK % ) B 2N EAT
10 A CHORUS ~D&E AR, 7 — X EFHE2 W ENHY
2000 1H netscan7 —F D7 A VT 4 F = 7Kl % B D35S
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i BF 49=1—FY/ RGOSR
AR

oma— M) JRRICRT A V=2 — b RSO ERRIIEKONTHE LD,

Y(v,) o(Ds) BR(Ds— tv;) Piy(E,,)

L = — - — (F.1)

Y () oz BR(cc = 1,X) Pu(b,) '
o0s) 135 o 7 AT R TOF ¥ — LKL ﬁ#éDsmﬂA\%%g?g¢
F ¥ —DRFBENENDO=a— b JITRHET 2EE, Rk Dotle) ii%b

le=a— ) ) BRIET2EAETH D,

ZoT=a— b ORIET 2 EE (FEE) Fo=a—h)/Ela—sas
N Dx IR =540 #ﬁb%%y~Aﬂ%@% RN By A IS BRI 5 A8,
mw%@@fk%<ﬁﬁbﬁwk%z%ﬂéo&¢w1~%J/ﬁE@€ﬁ$’
HeBIRR T % 2o b ZEOSOTE (2T, KPS Dy © DO, DIACKT % AL i

HOL, F# F 2' BR(Dg — Tv,) Ok % 72 FZEROBPIEE 2 <7,

EH 5 LREMICKE RIS H DM, FHIZ Ds DX U =a2— U J ARO R
BR(Ds — v,) 23 3% 0 5 15% & K& R EM.E b2 T 5,




178 fF4F Zv=a— 1Y KEOEEE
EBR A5 s (%) %

CLEO(1988)[24]
E691(1989)[25]
NA32(1991)[26]
E653(1992, 1993)
[27] [28]
E769(1996)[29]
WA92(1997)[30]

etem (vs =10.55GeV/c) | 11 3.2 £ 2.8

((E,) = 145GeV /c) 9.6 +0.87+ 1.

7~ (230GeV /c) 16+£2.74+4.3
7~ (600GeV /c) 23+ 5.7+6.7
7t (250GeV /c) 20+ 3.9

7~ (350GeV /c) 116+ 14

BR(Ds — ¢m,¢¢ - KTK~) =3.6+0.9
8 | BR(Dg — ¢m, K*OK+)=6.9+ 1.3

os!

(
(
R(Ds — KKm) =444 1.2
BR(D} — ¢lv) =2.0£0.5

(

BR(Dt — K*%uv) =2.94+04

# F.1: v — LR ERICKT 2 Dg A OEIE

BEATRICE(2000)[19] | 7~ (350GeV /c)
CLEO(2000)[20] ete” ~ T(45)

ES B BR(Dg — Tv;)|[%]
WAT75(1993)[7] 77 (350GeV /c)emulsion | 3.9114 429
BES(1995)[17] ete” — DEDg 1505159
E653(1996)[21] 7~ (600GeV /c)emulsion | 29+ 1.1+ 0.5+ 0.4
L3(1997)[18] D% — yDg 74428424

81+£224+06+1.8
6.1+07£11£15

#F2 DX T =a—hKU ) ~DRREER,

BR(Dg — Tvy)
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T+ &G 203D X k

By =a— Y SRR EIT 572 203 Jb & =2 — b U SUSEOMLED B 2
=77y NE A TEICE G301 D G.81Z” T, Imodule number] (33 3.1 D
BT Y 2 — L OFZITXIET D, ISR OALE (interaction point) 17 L— M
FTR L, BlZIE, [35upem) 1Z 7L — b 35 O LI D FAE A T O
[30upFe] % [77L— b 30 D EFROEM TORIL] Znd, 7b— hEGZIEIART
BRE Y 2 — VO TP LIEED, KC1LRGHETY 2—LOMELLL
2o Tns) (Z—RBUGHIND DIAERLF DA TH Do FARLFIT— RSN
BA LY W8T A— BB 15pm BINT, FIEE 400mrad B, 2 LCRISAD T
PEOFEHNFRFRT 2 My 2 BRI 2 B 7 A RULED72 > T\ D Z & 2 51T
Utz TR A pfe) 13 p S SCAREL TV B b o & Bl sk LTl
DFEEEFT 5T b DICONTDOHAR LTz, e(em) 1FE TR Z — 7 v b CER
Y U—ORENKRHEINT- DT, o SFT) TR TR Y — 7~ F TOEMY v
U — DRI T TORWE, SFT TU ¥ UV —DOREMEH SNz b DO TH D,



180 8 G 203 IEDY A K
mod 1 maod 2 mod 3 mod 4 mod 5 mod 7 maod &
49 | ecc800 49 | ecc800
Fe Fe
48 | ecc200 48 | ecc200
Fe Fe
47 | ecc200 47 | ecc200
Fe Fe
46 | ecc200 46 | ecc200
Fe Fe 89 | ecc800
45 | ecc200 45 | ecc200 88 | bulk
Fe Fe 87 | bulk
44 | ecc200 44 | ecc200 86 | bulk
Fe Fe 85 | bulk
43 | ecc200 43 | ecc200 84 | bulk
Fe Fe 83 | bulk
42 | ecc200 42 | ecc200 82 | bulk
Fe Fe &1 | bulk
41 | ecc200 41 | ecc200 80 | bulk
Fe Fe 64 | ecc®00 79 | bulk
40 | ecc200 40 | ecc200 Fe 78 | bulk
Fe 59 | ecc&00 Fe 63 | ecc200 77 | bulk
39 | ecc200 Fe 39 | ecc200 Fe 76 | bulk
Fe 58 | ecc&00 Fe 62 | ecc200 75 | bulk
38 | ecc200 Fe 38 | ecc200 Fe 53 | ecc&00 54 | ecc&00 74 | bulk
Fe 57 | ecc800 Fe 61 | ecc800 Fe Fe 73 | bulk
37 | ecc200 Fe 37 | ecc200 Fe 52 | ecc&00 53 | ecc&00 72 | bulk
Fe 56 | ecc800 Fe 60 | ecc800 Fe Fe 71 | bulk
36 | ecc200 Fe 36 | ecc200 Fe 51 | ecc&00 52 | ecc&00 70 | bulk
Fe 55 | ecc@00 Fe 59 | ecc&00 Fe Fe 69 | bulk
35 | ecc200 Fe 35 | ecc200 Fe 50 | ecc800 51 | ecc800 68 | bulk
Fe 54 | ecc@00 Fe 58 | ecc&00 Fe Fe 67 | bulk
34 | ecc200 Fe 34 | ecc200 Fe 49 | ecc800 50 | ecc800 66 | bulk
Fe 53 | ecc@00 Fe 57 | ecc®00 Fe Fe 65 | bulk
33 | ecc200 Fe 33 | ecc200 Fe 48 | ecc800 49 | ecc800 64 | bulk
Fe 52 | ecc@00 Fe 56 | ecc®00 Fe Fe 63 | bulk
32 | ecc200 Fe 32 | ecc200 Fe 47 | ecc800 48 | ecc800 62 | bulk
Fe 51 | ecc&00 Fe 55 | ecc800 Fe Fe 61 | bulk
31 | ecc200 Fe 31 | ecc200 Fe 46 | ecc&00 47 | ecc®00 60 | bulk
Fe 50 | ecc&00 Fe 54 | bulk Fe Fe 59 | bulk
30 | ecc200 Fe 30 | ecc200 53 | bulk 45 | ecc&00 46 | ecc®00 58 | bulk
Fe 49 | ecc800 Fe Fe Fe Fe 57 | bulk
29 | ecc200 Fe 29 | ecc200 52 | bulk 44 | ecc&00 45 | ecc®00 56 | bulk
Fe 48 | ecc800 Fe 51 | bulk Fe Fe 55 | bulk
28 | ecc200 Fe 28 | ecc200 Fe 43 | ecc800 44 | ecc800 54 | bulk
Fe 47 | ecc800 Fe 50 | bulk Fe Fe 53 | bulk
27 | ecc200 Fe 27 | ecc200 49 | bulk 42 | ecc800 43 | ecc800 52 | bulk
Fe 46 | ecc800 Fe Fe Fe Fe 51 | bulk
26 | ecc200 Fe 26 | ecc200 48 | bulk 41 | ecc800 42 | ecc800 50 | bulk
Fe 45 | ecc800 Fe 47 | bulk Fe Fe 49 | bulk
25 | ecc200 Fe 25 | ecc200 Fe 40 | ecc800 41 | ecc800 48 | bulk
Fe 44 | ecc800 Fe 46 | bulk Fe Fe 47 | bulk
24 | ecc200 Fe 24 | ecc200 45 | bulk 39 | ecc&00 40 | ecc&00 46 | bulk
Fe 43 | ecc800 Fe Fe Fe Fe 45 | bulk
23 | ecc200 42 | ecc800 23 | ecc200 44 | bulk 38 | ecc&00 39 | ecc&00 44 | bulk
Fe Fe Fe 43 | bulk Fe Fe 43 | bulk
22 | ecc200 41 | ecc800 22 | ecc200 42 | bulk 37 | ecc&00 38 | ecc&00 42 | bulk
Fe Fe Fe 41 | bulk Fe Fe 41 | bulk
21 | ecc200 40 | ecc800 21 | ecc200 40 | bulk 36 | ecc®00 37 | ecc®00 40 | bulk
Fe 39 | bulk Fe 39 | bulk Fe Fe 39 | bulk
20 | ecc200 38 | bulk 20 | ecc200 38 | bulk 35 | ecc800 36 | ecc800 38 | bulk
Fe 37 | bulk Fe 37 | bulk Fe Fe 37 | bulk
mod 1] mod 2] mod 3} mod 4 mod 5] mod 7} mod 8}

# G.1: emulsion module structure
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mod 1] mod 2] mod 3] mod 4] mod 5] mod 7] mod 8
19 | ecc200 36 | bulk 19 | ecc200 36 | bulk 34 | ecc800 35 | ecc800 36 | bulk
Fe 35 | bulk Fe 35 | bulk Fe Fe 35 | bulk
18 | ecc200 34 | bulk 18 | ecc200 34 | bulk 33 | ecc800 34 | ecc800 34 | bulk
Fe 33 | bulk Fe 33 | bulk Fe 33 | bulk 33 | bulk
17 | ecc200 32 | bulk 17 | ecc200 32 | bulk 32 | ecc&00 32 | bulk 32 | bulk
Fe 31 | bulk Fe 31 | bulk 31 | bulk 31 | bulk 31 | bulk
16 | ecc200 30 | bulk 16 | ecc200 30 | bulk 30 | bulk 30 | bulk 30 | bulk
Fe 29 | bulk Fe 29 | bulk 29 | bulk 29 | bulk 29 | bulk
15 | ecc200 28 | bulk 15 | ecc200 28 | bulk 28 | bulk 28 | bulk 28 | bulk
Fe 27 | bulk Fe 27 | bulk 27 | bulk 27 | bulk 27 | bulk
14 ecc200 26 bulk 14 ecc200 26 bulk 26 bulk 26 bulk 26 bulk
Fe 25 | bulk Fe 25 | bulk 25 | bulk 25 | bulk 25 | bulk
13 | ecc200 24 | bulk 13 | ecc200 24 | bulk 24 | bulk 24 | bulk 24 | bulk
Fe 23 | bulk Fe 23 | bulk 23 | bulk 23 | bulk 23 | bulk
12 ecc200 22 bulk 12 ecc200 22 bulk 22 bulk 22 bulk 22 bulk
Fe 21 | bulk Fe 21 | bulk 21 | bulk 21 | bulk 21 | bulk
11 ecc200 20 bulk 11 ecc200 20 bulk 20 bulk 20 bulk 20 bulk
Fe 19 | bulk Fe 19 | bulk 19 | bulk 19 | bulk 19 | bulk
10 | ecc200 18 | bulk 10 | ecc200 18 | bulk 18 | bulk 18 | bulk 18 | bulk
Fe 17 | bulk Fe 17 | bulk 17 | bulk 17 | bulk 17 | bulk
9 | ecc200 16 | bulk 9 [ ecc200 16 | bulk 16 | bulk 16 | bulk 16 | bulk
Fe 15 | bulk Fe 15 | bulk 15 | bulk 15 | bulk 15 | bulk
8 | ecc200 14 | bulk 8 [ ecc200 14 | bulk 14 | bulk 14 | bulk 14 | bulk
Fe 13 | bulk Fe 13 | bulk 13 | bulk 13 | bulk 13 | bulk
7 | ecc200 12 | bulk 7 | ecc200 12 | bulk 12 | bulk 12 | bulk 12 | bulk
Fe 11 | bulk Fe 11 | bulk 11 | bulk 11 | bulk 11 | bulk
6 ecc200 10 bulk 6 ecc200 10 bulk 10 bulk 10 bulk 10 bulk
Fe 9 | bulk Fe 9 | bulk 9 | bulk 9 | bulk 9 | bulk
5 | ecc200 bulk 5 | ecc200 & | bulk & | bulk & | bulk bulk
Fe 7 | bulk Fe 7 | bulk 7 | bulk 7 | bulk 7 | bulk
4 | ecc200 6 | bulk 4 [ ecc200 6 | bulk 6 | bulk 6 | bulk 6 | bulk
Fe 5 | bulk Fe 5 | bulk 5 | bulk 5 | bulk 5 | bulk
3 | ecc200 4 | bulk 3 | ecc200 4 | bulk 4 | bulk 4 | bulk 4 | bulk
Fe 3 | bulk Fe 3 | bulk 3 | bulk 3 | bulk 3 | bulk
2 | ecc200 2 | bulk 2 | ecc200 2 | bulk 2 | bulk 2 | bulk 2 | bulk
1 | ecc800 1 | ecc800 1 | ecc&00 1 | ecc800 1 | ecc800 1 | ecc800 1 | ecc800
mod 1 maod 2 mod 3 mod 4 maod 5 mod 7 maod &

# (G.2: emulsion module structure
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run  event | module | interaction | ns | primary | visible energy | secondary
number | point lepton [GeV /el | vertex
ecc200 part

2793 02633 | 1 35upem 2

2811 21998 | 1 30upFe 8

2841 00723 | 3 23upke 6 T
2879 00907 | 1 24upFe 11

2879 10407 | 3 21upFe 9 e(em)
2881 06129 | 1 21upFe 5

2884 10377 | 1 3lupke 12

2884 18223 |1 29upkFe 7 7
2889 22859 | 3 22upke 3

2890 03828 | 1 28upFe 4

2893 01321 | 3 41upFe 3

2893 06052 | 3 SupFe 6

2894 15788 | 1 3lupke 5 T
2895 00723 | 1 6upke 9

2895 08839 | 1 21upke 5

2898 10731 | 1 41upFe 5

2899 27779 | 3 23upke 7

2910 08140 | 3 27upFe 4

2912 23301 | 1 4upFe 6

2919 03157 | 1 13upFe 3 7
2929 14273 | 1 18upFe 4

2929 18912 | 1 17upFe 4

2930 07349 | 3 Thase 3 T
2931 01401 | 3 15upFe 7

2932 15521 | 3 19upFe 4 T
2933 14532 | 3 16upFe 5

2934 10294 | 3 30upke 3 T
2934 14854 | 1 18upem 5

2986 22510 | 3 TupFe 2

2987 00839 | 3 14upFe 5

2989 05898 | 3 35upkFe 6 T
2990 09502 | 3 14upFe 5 Il

7% G.3: event list
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run  event | module | interaction ns | primary | visible energy | secondary

number | point lepton [GeV/c] | vertex
ecc200 part

2991 07358 |1 11upFe 3

2991 13468 | 3 18upFe 1 7

2991 16844 | 1 TupFe 4 J7;

2998 12033 | 3 TupFe 4 7

3000 06614 |1 20upFe 9

3008 27594 | 1 41upFe 6 7

3020 24151 | 3 27upFe 11

3021 14973 | 1 24upFe 3

3021 24125 | 3 18upFe 4

3024 23276 | 1 28upFe 4

3024 30175 | 1 12upFe 3 7-kink

3039 01910 | 1 18upFe 5+1 7-kink

3039 24090 | 1 4upFe 2 J7;

3062 19671 | 1 23upFe 5

3072 13223 |1 4upFe 6

3076 01663 | 1 8upkFe 6

3076 04193 | 1 44upFe 3 J7;

3076 08676 | 1 13downem 6

3096 14899 | 1 24upFe 4

3102 06416 | 1 TupFe 3

3113 07228 | 1 35base 5

3113 18941 | 1 20upFe 4

3117 10279 | 1 25upFe 7 J7;

3118 11986 | 1 27upFe 7

3134 11421 |1 8upFe 5 J7;

3137 23878 | 1 16upFe 7| e(SFT) neutral charm

3140 22786 | 1 22upFe 4

3144 25097 | 1 10upFe 5 7

3145 02156 | 1 27upFe 5 J7;

3174 07423 | 1 SupFe 5

3185 09103 | 1 SupkFe 3

#% (G.4: event list
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run  event | module | interaction | ns | primary | visible energy | secondary

number | point lepton [GeV/¢| | vertex
ecc800 part

2996 01287 | 4 56upke 4

3040 15744 | 4 58upkFe 3

3062 10903 | 2 45upke 4

3072 18804 | 2 56upFe 6

3095 27275 | 7 48upke 5 J7;

3102 09454 | 2 40upFe 5

3107 24318 | 2 54upFe 7 J7;

3110 11886 | 7 50upFe 6

3130 23388 | 7 44upke 6

3130 28864 | 2 5lupFe 6

3136 05769 | 4 59upkFe 7

3136 30094 | 7 45upFe 3

3170 20683 | 7 45upke 5

3171 13739 | 2 55upFe 4

3176 04049 | 7 42upke 6

3188 14447 | 2 5lupFe 6 !

3194 16838 | 4 6lupke 6 J7;

3202 05470 | 2 50base 7 T

3223 41138 | 7 45upke 5

3230 03860 | 2 55upFe 2 7

3232 03434 | 7 46upke 4 J7;

3235 17215 | 2 48upFe 7

3240 09118 | 2 48upke 3

3245 25887 | 2 48upFe 7

3253 08684 | 2 56upke 4

3255 03664 | 2 54upkFe 2

3261 22883 | 7 52upke 4

3261 23533 | 2 d3base 3 T

3263 25102 | 5 40upke 3 7-kink

3264 17219 | 5 35upFe 4 7

3284 00315 | 7 5lupke 4

#% (.5: event list
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run  event | module | interaction ns | primary | visible energy | secondary
number | point lepton [GeV/c] | vertex

ecc800 part

3286 26982 | 7 40upem 3 neutral int(ns=>5)

3287 07185 | 2 47upFe 4 7

3291 18579 | 5 44upFe 4

3296 10500 | 5 5lupem 3 7

3296 16049 | 7 42upFe 6 J7;

3297 16057 | 2 46upkFe 5

3207 25222 | 2 5lupFe 4 J7;

3331 04888 | 7 48upkFe 5

3331 11197 | 7 46upFe 4

3333 05853 | 5 46base 2

3333 17665 | 2 S6upkFe 5+1 7-kink

3336 26486 | 7 44upFe 5

3337 05189 | 5 39upFe 5

3339 04355 | 2 58upFe 5

3339 28485 | 5 42upem 6

3340 16083 | 5 41upFe 2

3340 20988 | 5 5lupFe 3

3345 00880 | 7 48upkFe 8

3345 21951 | 5 46upkFe 3 J7;

3345 23003 | 2 52upFe 6 7

3349 06094 | 5 5lupFe 6

3349 15212 | 5 46upFe 3 7

3351 10406 | 2 54upFe 3 J7;

3352 23387 | 5 35upkFe 4

3352 31223 | 2 47upFe 3

3356 17099 | 7 41upFe 9+1 7(short)

3359 08038 | 7 42upFe 5
bulk part

3020 18094 | 4 16 4

3059 01284 | 2 24 6

3062 11565 | 4 17 8

3065 13126 | 4 16base 11

3067 10925 | 2 23 5

# G.6: event list
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run  event | module | interaction ns | primary | visible energy | secondary

number | point lepton [GeV/c] | vertex
bulk part

3096 12697 | 7 23 4

3113 27553 | 2 34 7

3136 04119 | 7 30 6

3185 00698 | 4 44 6 7

3188 14253 | 4 41 5

3202 06688 | 2 25 6

3202 08252 | 7 22base 3

3222 53313 | 2 12 5

3223 46736 | 8 65 5

3224 13443 | 8 36 3

3225 14772 | 2 12 3

3225 21089 | 2 26 4

3228 15365 | 8 53 4

3230 05603 | 5 9 2 7

3230 13227 | 8 40 6

3231 00431 | 8 61 4

3232 18635 | 7 Tbase 5

3235 11264 | 8 7 2

3242 11719 | 2 30 4 J7;

3244 14018 | 7 16 6 7

3244 19107 | 5 8 5

3245 16327 | 2 10 8

3245 17107 | 2 27 5

3245 22786 | 2 30 4+1 " charm-trident

3246 16223 | 5 23 7

3247 24351 | 7 bbase 6

3249 03536 | 5 4 2 " neutral charm

3250 00470 | 8 60 4

3257 13542 | 2 20base 5

3258 13907 | 5 6 3

3260 11519 | 8 10 2

3261 13539 | 8 23 5

# G.7: event list
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run  event | module | interaction | ns | primary | visible energy | secondary
number | point lepton [GeV /c] | vertex
bulk part

3261 18428 | 7 17 3

3261 24198 | 5 21base 4

3262 23218 | 2 8 3 T
3262 24891 | 8 55 4

3267 16322 | 2 15 2

3267 22046 | 8 70 6

3267 24207 | 5 10base 8 T
3276 03366 | 8 53 3

3278 17752 | 7 11 4

3278 25763 | 7 25 4 Il
3284 04224 | 5 9 8 T
3285 04113 | 8 27 1 JT;
3286 09110 | 8 5 7

3288 22591 | 8 21 2

3289 11309 | 8 6 6

3290 03529 | 8 60 2 Il
3291 13369 | 8 17 6 T
3292 21438 | 2 25 2

3297 13984 | 5 13 6

3298 17712 | 2 23 10

3299 09529 | 2 35 5

3299 12702 | 8 8 7

3299 21922 | 2 15base 1 T
3300 21994 | 5 31 5

3301 11619 | 7 31 3 T
3315 17199 | 2 6 7

3331 09076 | 8 35 1

3331 10854 | 7 28 6

3335 22286 | 8 28 3

3343 13963 | 8 34 1

3345 11919 | 8 27 4

3350 08796 | 8 18 4

7% G.8: event list
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run  event | module | interaction ns | primary | visible energy | secondary
number | point lepton [GeV/c] | vertex
bulk part

3350 14131 | 2 11 6 n

3352 03466 | 8 52 6 i

3352 05679 | 5 5 4 n

3352 30567 | 8 28 6 i

3353 25590 | 8 32 5

3355 13568 | 2 7 5

3356 21575 | 8 40 3

3358 07808 | 8 26 1

3358 11268 | 8 29 6

3358 13933 | 7 31 5 i

bulkecc part

3065 03238 | 4 54 7+1 e(em) charm-kink
3096 06362 | 4 50upFe 2

3183 01986 | 4 54upFe 5

# (.9: event list
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